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° : distance to the 235 miles between New York has the same outward appearances and dir 
Ameri- aco appearances and dimen 
New Underground Truak Lines of the e ind Washington involved still more engi slons as the existing cable between New York 


can Telephone and Telegraph Co.” neering development The success which has and Philadelphia, 


but provides a grade of com 
The American Telephone & Telegraph Co. at been secured in balancing the many conflicting munication nearly 


identical with that now fur 
present is completing the work of placing under electrical conditions is partially disclosed by the nished between New York and Philadelphia 
laying conduit to receive the 


methods of interest on account 
Philadelphia and between Philadel- vf the long stretches 


phia and Washington When this be laid 


ground its telephone wires for irious service fact that the cable now being installed in the The work of 
hetween Boston and New York, New York and conduit between Washington and Philadelphia cable involves 


Which have to 
continuously, presenting op 
work is ¢ ympleted, 1 recurrence f : portunities for rapid 

the conditions which existed after : methods These 


and economica 
are well shown by 
the storm of March 4, 1909, will be the work between Wilmington and 
RE COOPIER , ; ‘toh Washington. 

‘ ‘ : < The engineers of the _ telephon 
President Taft’s inauguration, Wash- 9 4 ; company, long before the actual 
ington was completely isolated from undertaking was decided upon, had 
the rest of the ccuntry, so far as Ms : Studied the route 


ll be remembered pea 
' THE BALTIMIO 


that then, which was the time olf 


prevented It Wl 


and made prelimi 
telephone and telegraph service went. nary and location surveys It is of 
For several years underground cable aa ee interest to note that the route fol 
between New York and Wilmington vA re a= lowed is that over which Prof. S. F 
has been in service. The final link 4 ne * . Morse, the inventor of the tek 


needed to connect New York it} , y ~ ‘ m graph, planned to lay an under 


soston is the section between New , : m4 ground telegraph line in the forties 
Haven and Providence, work on 47/4 . 3 ‘lans had to be completed for a 


which is already under way The - al ‘ trench along the highways, approx 
stretch of cable between Wilmington ' . mately 100 miles long, and for tl 


lé 
and Washington is now being in- crossing of 75 bridges, each of which 
stalled in an underground conduit . had its own peculiar problems. Thi 
which has recently been completed : > best methods for « 


This line is approximately 110 miles been carefully studied 


tion had 
pro- 
long and passes through Baltimore. " ‘ a : ‘ . cedure fixed before work was started 
The stretch of underground conduit ’ oa ; { ‘ me > ae TRENCHING AND BACK-FILL 
between Boston and Washington, it BS Noe . ? 2 oor. ING.—The work of trenching was 
is expected, will be completed some 4 ; LF ‘ split into three sections and let to 
time in the present year The com- et : a t ? contractors - Section 1 extended 
pany has other work projected which 3 : ; from the southwesterly, line of Wil 
involves the expenditure of great g ‘ , , mington to the west bank of the 
sums of money and requires many . - ~ = Susquehanna River at Havre de 
years for completion When this is oe : , f 6 te — “d Grace. Section 2 extended from the 
finished the chances of isolating any : - - es west bank of the Susquehanna to 
of the important cities of the east- the northeasterly line of Baltimore 
ern seaboard will have been prac- . Section 3 ran from the southwest- 
tically eliminated a ast : erly line of Baltimore to the north- 
Many years ago, when it r nN ; easterly line of the District of 
parent that the trunk lines for tele- : >. Ba Columbia. 
phone © service hetween important ‘ ; Rs — On section 1 a “caterpillar” trench 
centers must be put underground to 5 : . ing machine (Austin type) was su¢ 
ensure against interruption from a y Pe og cessfully used by the contractor. The 
storms, the engineers of the tele- A 4 A record f the telephone 
phone company undertook the prob- ’ : “4 , i ro engineers showed that this machine 
lem of providing an adequate num- 4 af (Figs. 1 and 2) excavated daily 1,000 
ber of circuits to handle a growing reo . ft. of trench, 1S ins. wi 
business and of securing a practical <.. Le : Ys . . ee eee a 
effectiveness sufficient to permit of - | . a 7 he = ag 
satisfactory connections to the regu- Vaal 7 ; > ye snovel 
lar city and suburban subscribers at i He ho chine was 
each end, at reasonable cost. Up to ¢ :* J clean trencl 
the present time, the longest com- — Me Betty ie actual working tim«é 
mercial circuits wholly underground - _ A * +: A in engineer and two 
are those between New York and = . - - ae tior i trench 
Shilade - ‘ : Pw 1 other sections, < I cl 
 aypesigy oa ae . a. Fig. 14. Test of Side and Roof Slabs. Fig. 16. Completed Manhole. was ised, as shown in 
I cs _ Fig. 15. Manhole Being Built Up in Trench. 3 and 4, drawn 5 
American “Tergmation furnished by the CONCRETE MANHOLE CONSTRUCTION; AMERICAN TELEPHONE AND or horses, sometimes driven abrea 
Dey St., New York City ; TELEGRAPH CoO. and sometimes in tandem rhe 
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On Section 5 a scraper was used to expedite the 
trench filling, as shown on Fig. 7. 

Many of the highways between Baltimore and 
Washington are improved roads, having a 14-ft 
strip of macadam in the center. Some of these 
roads had been oiled, and it was feared that the 
ordinary work on the trenches might seriously 
damage the surface. To prevent this, strips of 
burlap S ft. wide were used to cover the road 
While the work of trenching was going on. Thesi 
strips were la‘'d for 3,000 or 4,000 ft. at a time. 
Dirt from the trenches was thrown on the bur- 
lap (as in Fig. 5) and the surface was easily 
ind perfectly cleaned up after back-filling. Then 
the burlap was removed and transferred ahead 
to another section, 

Fair digging was generally encountered and all 





large rocks and ledge outcrops were removed by 
a rock gang without delaying the progress of 


“IGS. 1 AND 2. AUSTIN TRENCHING MACHINE AT WORK IN THE WASHINGTON-WILMINGTON 
TELEPHONE-CONDUIT LINE. 


the work generally 


CONDUIT.—The conduit, as laid down in the 


first plowing was usually made for a was put on and followed by a layer of 6 ins. of trench, consists of four separate ducts, except 
depth of a few inches only and for a dis- dirt, which was tamped and rolled. This proc- when passing through towns when the number 
tance of about 300 ft. Then shovelers were put ess was continued until the trenches were filled. is increased to five or six. The ducts are com- 
on to throw out the dirt while the plow was Finally a 1,000-lb. horse-drawn road roller was monly known as “pump logs” (see Fig. 9). They 
breaking up another 300-ft. section. This oper- used to pack the back-filling as solidly as pos- are timbers of Southern yellow pine, 4% ins. 
ition was repeated until the required depth was _ sible. square and 7 ft. long, having a circular hole 5 
reached. Frequently the team was driven tan- On Section 2 the earth was back-filled loosely ins. in diameter. Usually they are laid two- 
dem in the trenches. After the ducts had been and crowned about 6 ins. above the roadway high or to form a square conduit, but this is 
laid, 6 ins. of dirt was carefully filled in around Then a 10-ton steam roller (Fig. 6) was put on changed as necessary, as in Fig. 15. 
them and tamped. Then a trench roller (Fig. 5) and the trench rolled until thoroughly settled Kor preservation against rot, the log ducts are 
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Figs. 3 and 4. 





Trench Plowing. 








Fig. 5. Concrete Roller for Trench 
Work. 





Fig. 6. Rolling Conduit Trench 
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Fig. 7. Scraper for Trench Filling. 

















8. Burlap Used to Protect Oiled 
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E!GS. 3 TO 8. TRENCHING AND 
FILLING ALONG “THE WASHINGTON- 
WILMINGTON CONDUIT LINE. 
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creosoted by the pressure process, the standard 
of requirement being 15 lbs. of dead oil of coal 
tar per cubic foot of wood. The ends of the 


logs fit together in a simple slip joint requiring 
no cement. These wooden ducts have been found 
durable. For instance, a line laid in Phila- 
delphia in the early ’SOs was recently dug up 
and found to be practically intact; indeed, the 
recovered were later used in another place. 
the Wilmington-Washington trench, 


very 


logs 


Ot some- 





FIG. 9. TELEPHONE CONDUIT IN PLACE. © 


thing over 500,000 pieces of log duct were re- 
quired. 

BRIDGE CROSSINGS.—Running the  tele- 
phone conduit across a bridge involves several 
problems: (1) it must not interfere with traffic; 
(2) in case of a railroad crossing the ducts can- 
nat be suspended where they would reduce the 
head room over freight cars; (5) they must not 


be suspended at a river crossing, so that spring 


freshets can force debris against them, if at 
ill avoidable, and (4) they must be protected 
from general damage in every possible way. 

In many cases the crossing was made by en- 
casing the ducts in a wooden box of heavy creo- 
soted plank supported by an angle iron or 


-uspended by iron hangers from the bridge struc- 
ture. In some cases as in Fig. 11, the angle iron 
laid the bridge girders beneath 
the flooring, the ducts running on wooden blocks 
placed at intervals on the angle iron. The ducts 
ire then protected from abrasion by the flooring 


has been across 


with a wrought-iron plate on the top and sides 
(Fig, 11). Where it has been necessary to suspend 
the ducts from the side of the bridge (Fig. 15), 


the approach has been made on a vertical curve 


ising iron ducts protected by concrete construc- 
tion. Similar methods were necessary where sharp 
horizontal 


ig. 12. 


The old method previously employed to protect 


curves were encountere d, as shown in 


he cables at bridge crossings was the simple use 
f iron pipe. This construction has been avoided 


n the Washington-Wilmington line wherever 
Ossible as it has been found that the iron pipe 
rusted and disintegrated within a few years. On 
mly six out of the 75 bridges on this line was 
necessary to use the old construction. 
MANHOLES.—About every 500 ft. along the 


a manhole has been constructed for con- 
enience in drawing in the cables for testing for 
iults, repairing damages, The manholes 
on this line are an innovation, being built 
ip entirely of concrete pieces, a substitution for 
he bricked-up type with an iron cover. 
This manhole is barrel-shaped, 3 ft. wide by 4 
t. 6 ins. long, with 3 ft. of head room. The walls 
onsist of four curved concrete slabs 3 ins. thick, 
einforced with expanded metal. The wall slabs 
re comparatively thin and are held in place by 
eavier key blocks shown in Fig. 6. By using 
hese key blocks the conduit can enter the man- 
je at any convenient height without 
ork. The roof is formed by two reinforced slabs 
ins. thick. There is no and the manhole 
dirt floor. A flanged cover, 24 ins. in 
iameter, is also of reinforced 
several shown in Figs. 


onduit 


etc. 
ised 


special 


base 
aS a 
concrete. 


14, 15 


made 


‘hese parts are 


nd 16. 


The manhole cover, when in place, is 12 ins. be- 











direction. 


FIGS. 10 TO 13. TELEPHONE 
CONDUIT CONSTRUCTION 


AT BRIDGES. 


In additicn to the trunk wires there are in the 
lead sheath a considerable number of pairs of 
smaller gage wires (Nos. 13 and 16 B. & S.) for 


use between intermediate cities along the line, and 
these small-gage 
graphing. 

capable of 
and 206 
tective 


wires may also be used for tele- 


The cable contains, all told, 148 wires 


giving simultaneously 99 telephone 
communications The 
the usual lead (38% tin) 
29-16 ins 


cable 


telegraph pro 


covering is pipe, 
Which is in outside 

The now being laid between 
Philadelphia and Washington requires about two- 
thirds of the cable between New York and Wash- 
ington and will require nearly 1,500 reels of com- 


this case diameter. 


section of 












pleted lead-cased cable having a total weight 
low the road grade. A concrete post, 4 by 6 ins., @bout 56,000 tons. This cable is being manufa 
is set 2 ft. cut of the ground at the side of the tured by the Western Electrie ¢ n 1icago, and 
road to mark the exact position of the manhol for its shipment to the several points istalla 
On each of these posts is stenciled the number of ton along the conduit line about 120 freight car 
the manhole and its exact distance from the will be needed. The individual lengths average 
marker, about JOO ft. (the distance between manholes) 
To keep the supply of manhole materials ahead About 1,500 splices have to be mad 1 these man 
of the conduit installation, it was necessary to holes involving about 1,250,000 wire joints ro 
turn out 25 complete manholes daily A concrete make the wire joints and to seal the lead sheaths 
mixing plant was estab it each splice requires two men’s time for an 
lished at Baltimore, where entire day, and the work must be done in good 
a suitable old building weather 
Was temporarily secured, Of the 5,000 tons weight of cable, 900 ton ire 
iocated on the main line contributed by the copper conductors in the form 
of the Baltimore & Ohio of over 20,000 miles of wire. About 1,700 tons 
R. R., where a siding come from the weight of the lead (3% tin) sheath- 
Was available for load- ing. The paper for insulating the individual wires 
ing fre‘ght cars. Some weighs about 140 tons and is in the form of rib- 
400 pieces of reinforced bon having a total length of 24,000 miles 
conerete were cast here LOADING COILS.—At intervals ilong the 
every working day As cable are connected 10,000 Pupin “loading” coils 
1,000 manholes were re- Which introduce the proper amount of self induc 
quired for the line, 16,- lion to overcome the excessive capacity effects of 
QUO pieces of concrete had the cable, which, if not balanced at proper points 
to be made. Forty men would distort and attenuate transmitted speech or 
were employed in the require much larger conductors to secure effective 
plant during operation. communication, These coils have a low resistance 
CABLE.—It has been copper Winding of 1,500 turns over an iron core 
stated that the outward The latter is a laminated ring, made by winding 
appearance and dimen- very fine Norway iron wire on a ring form. The 
sions of the new cable be “loading” coils are contained in cast-iron cases 
ing installed in the con- to be installed in manholes at the calculated 
duit between Washington polnts along the cable. The distance of 500 ft. 
and Wilmington are the same as those of the between the manholes allows a maximum dis- 
cable now in use between New York and Phila- crepancy of +250 ft. from the theoretically in- 
delphia. The copper wires forming the circuits dicated point of loading—a negligible distance 
are insulated with paper and arranged in pairs, compared with the distance between two coils on 
but otherwise the cable itself is radically different a given circuit. 
from any before installed. The wires are larger When the cable is installed there will be 9.6028 
than those now in use and are so arranged that loading coils (in 45SS cast-iron pots), in the 135.3 
from each two pairs of large-gage wires (No. 10 mile section between Philadelphia and Washing 
Lb. & S.), it is possible to obtain simultaneously ton. There are already on the New York-Philadel- 
three complete telephone and eight complete tele- phia section of S6.7 miles, 6,138 coils in 248 pots, 
graph circuits. The third talking circuit, made though of a somewhat different type from that to 
up by using the other two pairs as its two wires, be used on the new cable. These new loading 
is Known as a “phan- 
tom” circuit. Each tele- ay 
phone wire can be used, 
with an earth = return 
and multiplex telegraph 
instruments, for a _ tele- 
graph message in each |/_  -___-_-__S eee S) lClClClllllll 





coils, in cases complete, weigh several hundred 
pounds so that their installation becomes an ap- 
preciable task. The copper windings for the coils 
on the Washington-Philadelphia section aggregate 
1370 miles and the other copper conductor in 
stub connections mounts up to 6,720 miles. In ull, 
there ve 34.200 lbs. of core wire h y ge 
length of 155,000 miles. The time reqyyer of the 
drawing of this amount of wire would,’ to this cause 
for the entire fine-wire department us 11.5%; fire 
ling’s works. and rocks, 6.6% 

The conduit has been complete? chief among which 
of the cable has begun. But pr!eaks, 21% 
manufacture have been going 
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nonths. A new plant had to be installed in the 
vorks of the thle company (Western Electric 
( if Chicago), stocks of material had to be ac- 


cumulated and preparations made for turning 


it cable and loading coils to allow the field force 


t nstall something over two miles a day, without 
he necessit if first accumulating a cumbersome 
1 
n 


Recent Increases in the Transmission Effi- 
ciency of Long-Distance Telephone 

Circuits. 

By BANCROFT GHERARDI,4 M. Am. Inst. E. E. 





Since June, 1900, when Prof. Pupin took out his patents 
for loading, practical applications of loading on a very 
nsive ale have been made in the plants of the Amer- 


relephone and Telegraph Company and the associ- 





t ym panie and most gratifying results in improved 
transmi on and economy in first cost of construction 
have resulted At first the work done dealt with the 
loading of ordinary open wire lines and standard cables 


Later, attention was directed to the more complex prob- 


lem of loading phantom circuits and high grade No. 8 cir- 





iits and to the design of special cables for phantom c 

u working in connection with loaded cable conductors.' 
\ result of the work which has been done along these 
ines during the last two years some very remarkable im- 
provements in the transmission efficiency of long lines 
ind ibles have been made The New York-Denver 


circuit which is now in operation and the Boston-Wash- 


ton eable which is in process of manufacture have 
been made economic possibilities by these advances 
It may b ifely stated that the cost of such work, as 


it would have had to have been done with our knowledge 


of two years ago, would have been so great as to have 
been commercially prohibitive 
THE NEW YORK-DENVER CIRCUIT.—The New York- 


Denver circuit has a length of a little over 2,000 miles, 


Fig. 1. Use of Phantom Repeating Coils, Ameri- 
can Telephone and Telegraph Co. 





Until the development of the New York-Denver circuit, 
the New York-Chicago (950 miles) and the New York- 
St. Louis (1,050 miles) circuits represented practically 
the limi of long-distance transmission Now service 
from New York to Denver can be given which is as good 

or even better than, the service given a year or two 
igo from New York to St. Louis or Chicago, and this 
without using any heavier wire than was formerly em- 


ployed All our old circuits from New York to Chicago 
and St. Louis were No. 8 B.W.G wire, weighing 435 lbs 
to the mile No heavier wire is used to get the New 


York-Denver service 

One of the aims of our President, Mr. Vail, is to give 
universal service The first step in the direction of giv- 
ing such service is obviously to be able to give transcon- 
tinenta] service—that is, a talk from New York to San 
Francisco It was a long step from Chicago to Denver. 


One more step, a little longer, will take us to San Fran 


rw year go we did not know how to successfully 
oad No. 8 circuits, how to commercially phantom No. 8 
reuits, or how to combine phantoming and loading 
Since that time we have found out how to do all of these 
rs, and it is as a result of these developments that 

he Denver circuit is a reality today 
LOADING NO. 8 CIRCUITS.—The problem of loading 


No. 8 circui was primarily a problem in connection 
th the insulation of the line wires. A No. 8 circuit can 

t ded with the ame coils used on No. 12 circuits, 
ils would be spaced in the same manner, that 

&-mile interval It has been a fact, known to u 


e we started to do commercial loading, that low 


on on a loaded circuit has a much greater effe 
_— rir the efficiency of such a circuit than the 
mie isulation has on an unloaded circuit It has also 





ff a paper before the New York Telephone 
rril 18, 1911 

neer of Plant 
Dey St., New 


heorv of Prof 





Telephone & Telegraph 





heme for overcoming the 





and d rting eff of electrical capacity by 
ilculate tervals loading’’ inductance 
ribed Engineering New Aug. 23, 1900. 
reuit re is meant that familiar metallic 


by “phantom” circuit is 


rical circuit secured by using one wire 
irallel) from each of two physical cir 
use of all three circuits for telephone 


y two wires; 





n known that the effect of low insulation on the No. 8 
circuits was much more serious than on the No. 12 cir- 
It having bern established that a substantial improve 
ment would } to be made in the insulation of No. 8 
circuits in order that they might be successfully loaded, 
a study of line insulation conditions was made to deter 





mine what steps would be necessary Aside from the 
general insulator leakage two particularly weak points 
were found in the insulation of open wire circuits. 

One of these was at transposition points. With this ar- 
rangement there is a direct leakage path from one wire 
to the other during wet weather. The part of the in- 
ulator surface protected by the petticoat is the only part 
that is of much value during wet weather. Measurements 
showed that the leakage on lines equipped with standard 
single-pin type transposition insulators was 20% greater 
during wet weather than on lines where the two wires 
were never allowed to be on the same pin. The method 
of overcoming this difficulty was to transpose the wires 
without bringing them onto the same insulator. This is 
accomplished by employing the phantom transposition 
bracket for transposing a physical circuit. 

Another point at which it was found that there was 
considerable leakage was where, for the purpose of in- 
erting loading coils, connecting with a test station, or 
for any other reason, the wires were bridled. These places 
were particularly bad during wet weather, especially after 
the bridle wire had been in service for a short time and 
had weathered. The braid on the bridle wire soon be- 
comes weathered and when wet is a fair conductor. Leak- 
age takes place easily over the wet surface at the end 
of the rubber insulation and thence to the wet braid. 
This difficulty was overcome by a very neat petticoated 
sleeve, known as a bridle-wire insulator. 

It was thought desirable on the first of these loaded No. 
8 circuits to use a line insulator that would be more 
efficient than our standard glass insulator. After a care- 
ful study it was decided to try on these circuits a double 
petticoated porcelain insulator. Tests extending over a 
period of several years have shown that the new insulator 
is several times as good in wet weather as the standard 
insulator. Part of this improvement is due to the de- 
sign of the insulator, and some is attached to the use of 
porcelain, 

PHANTOMING NO. 8 CIRCUITS.—The problem of 
phantoming No. 8 circuits is one in phantom repeating- 
coi] design. To meet the special conditions existing in 
connection with the phantoming of loaded No. 8 circuits 
as used in our plant, it was desirable that apparatus 
should be developed of the highest possible transmission 





efficiency. In order to do this the ringing efficiency of 
the phantom coil was sacrificed and special means for 
ringing through these coils had to be adopted In this 
way and by specially designing a coil to meet the cir- 
cumstances of these circuits, coils that were suitable were 
developed. The manner in which these coils are used in 
phantoming a circuit is shown in Fig. 1. 

THE LOADING OF PHANTOM CIRCUITS AND THE 
PHANTOMING OF LOADED CIRCUITS.—Up to very re- 
cently, while we knew how to phantom ordinary circuits, 
it was impracticable to phantom loaded circuits because 
the loading coils so unbalanced the phantom and so in- 
creased its effective resistance that a phantom circuit cre- 
ated out of loaded circuits could neither be made quiet 
nor made efficient from a transmission standpoint. This 
problem is one of loading-coil designs. The reasons why 
ordinary loading coils were unsatisfactory when used on 
circuits which were to form parts of a phantom will first 
be stated. 

Fig. 2 shows the arrangement of the windings on an 
rdinary loading coil. The arrows show the direction in 
which the current flows in the windings at a given 

tant and the direction of the corresponding magnetiz- 
ing fort 
distributed uniformly over the core, such an arrangement 
as this produces no external magnetic field 

The second part of this diagram shows the same loading 
coil and the conditions which would exist in it with refer- 
ence to the telephone current flowing in the phantom cir- 
euit. Thi nt, of course, passes along the two sides 
of the physical circuit in parallel. It will, therefore 
magnetize the two halves of the loading-coil core in oppo- 





in the loading coil core If the windings are 


curre 


site directions. This will produce magnetic poles at the 
two sides of the core and a great amount of magnetic 
leakage at these points 

The results of this magnetic leakage, which would be 
different in different cases, would be to make it impossi- 
ble to get the two side circuits sufficiently alike so as to 
balance the phantom; would introduce substantial cross 
talk due to the stray magnetic field affecting other load 
ing coils, and would bring in serious’ losses because this 
stray magnetic field would pass through the solid iron of 
the loading coil case, bringing in hysteresis and eddy 
current losses 

In order to overcome this difficulty, it was necessary to 
devise special arrangements of the windings on the load- 
ing coil so that while the coil would still be effective in 
respect to the current flowing in the physical circuit, the 
effect of the current flowing in the phantom circuit would 
be such as not to magnetize the loading coil core. These 
windings had not only to be balanced magnetically, but 
also to be so arranged that the electrostatic capacities be- 


tween the various windings of the coil would not un- 
balance it Such coils were devised and are now in su 
cessful use on the New York-Denver circuit 

The phantom circuit produced in this manner is, how 
ever, not loaded It is, of course, desirable to load tt 


phantom circuit in order to obtain the benefits of im 


proved transmission on this circuit also To do thi 
another loading coil was devised, the windings of whict 
were so arranged that they would introduce inductance in 
the phantom circuit without affecting the side circuits in 
the physical circuits. 

An important piece of work which it was necessary to 
carry on in parallel with the work dealing with the wir: 
plant, was the development of a satisfactory cord circuit 
to be used with these very efficient loaded lines. Very 
successful results have been obtained in this direction 
The losses with the old cord circuits were equivalent to 
making the line from New York to Denver 300 
longer than with the present arrangement. 


mile 


Another series of problems arose from the fact that we 
have not now and could not for many years expect to 
have traffic sufficient to justify three or even one through 
circuit from New York to Denver. Plans were worke 
out by which one or both of the physical circuits could b 
cut and made available for way connections without in 
terfering with the use of the phantom on a througk con 
nection. Such arrangements are used at several point 
along the circuit. At other points the physical circuits 
and also the phantom, are terminated and are availab! 
for connection to any other circuits in the usual manne: 

Each of the various functions which we 


have caused 
these four wires to perform by the 


arrangements de 
scribed above have been obtained in such a manner that 
no one of them substantially interferes with the other 
The maintenance of the circuits, however, particularly of 
the phantom is not an easy proposition, and require 
considerable skill on the part of those responsible for it 
THE BOSTON-WASHINGTON CABLE.*—The 


intere 
ing feature of this cable, 


from an engineering standpoint 
is that it is so constructed that practically all of the eir 
cuits in it may be phantomed and so that these phanton 
circuits as well as the side circuits 
Inade up can be loaded. 

The loading problem on these cable 
differ substantially from the problem of loading aeria 
phantom circuits which has already been described. Th 
difficult work in connection with the 
struction of the cable was to have the circuits sufficient 
well balanced so that they could be 


of which they are 


circuits does no 


design and con 


loaded and phar 
tomed without bringing in objectionable crosstalk 
The make-up of this cable 





is shown by 





the middle of the cable there are 14 pairs of No. 10 


& S. gage conductors. Outside of these 





there 0 
pairs of No. 13 conductors. In the spaces between 
No. 13 conductors and the No. 10 conductors. six pair 
of No. 13 conductors have been put in because 
Was space for them At the outside of the cable ‘ 


pairs of No. 13 conductors have been placed because there 
was room for them 
All of the No. 10 gage pair 





the No. 18 pair 
cept the six put in between the 10 


they can be phantomed. 


are arranged so 





is to say, they are 

ranged in what we call a ‘‘quad formation.”’ Eact 

these quads is built up by taking two twisted p 
£ ng due attention to t 


and twisting them together, givin 
length of twist employed on the pairs, and in twi 
the pairs together. 

By this construction an arrangement is obtained wh 


l 


can be phantomed, providing certain necessary balar 
of capacity exist For example, it is important tl 





Fig. 2. Effect of Currents in Physical and Phantor 
Circuits, on Ordinary Loading Coils. 


the capacity of each wire to the other side of the qua 
that is, the other pair, should be the same as t 
capacity of its mate To attain this result, care m 
be exercised in manufacturing to see that the two w 
going to make up the pair are twisted together sy 
metrically, that is, that there is no tendency for 
wire of the pair to be straight or nearly straight, 
for the other wire to spiral around it. In the same w 
are must be exercised in twisting up the quad 
the two pairs twist about each other evenly. 

In connection with splicing up this cable, care m 
be exercised, not only to see that the wires are corre 





jointed together, but at certain points tests are made 
determine the capacity unbalance of the circuits in 
directions, and at these splices to so associate the w 
and pairs as to have these unbalances in opposite 
[?See the article in this issue on the Washington-W 


mington Conduit for the reasons which led to the Bo 
Washington Cable project.—Ed.] 
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rections, that is, so that they will tend to neutralize lue to the |} f 
, ) ° ° due te e head of water in the pressure tank 
eS ie Apparatus for Applying Chemicals to Water Sti ‘asesbiaiines. aidiiidieasnais suede: doa ns 
one 8 5 TOSS e dalilerence oul be of no conse 
These precautions are necessary because the transmis- 


crosstalk 
a considerable distance from either of the 
the would be much more 
circuits of lower transmission efficiency. 
mentioned that the coils them- 


cable is so great that 


ion efficiency of the 
taking place at 
tations at the ends of eable 
1udible 


I have already 


than in 


loading 


elves are of the same general type as those used for 
oading aerial phantoms and the side circuits of phan 
tom It is necessary to make those for the No. 1) 
circuits almost as big as those for open-wire circuits, 


to reduce the losses in the coils to a sufficiently small 
amount The coils are spaced at intervals of about F.4 
miles, the side circuit coils and phantom coils being 
placed at the same point This spacing is determined 
by the capacity of the conductors, the side circuits hav- 
ing a mutual capacity of about 0.070 microfarads per 


mile and the phantom having a mutual capacity of about 


.1 microfarads per mile 


these inter- 


amount of 





rhe transmission efficiency of circuits is 
While a sufficient this cable 
is yet been manufactured to permit of actual transmission 


esting. has not 


te on it, so great is our confidence in formulas for 
computing these efficiencies, which have been developed 
as a result of our studies and experiments, that we are 
satisfied that the results predicted will be obtained. 








Fig. 3. Diagrammatic Cross Section of Boston- 
Washington Cable. (Full Size.) 
The manufacture of about 150 miles of this cable at 
1 cost, including loading, of about $1,000,000, has been 
‘recommended with complete confidence in regard to the 
resu ts 
The distance from New York to Washington is 2535 
iles The most efficient circuits is this cable will be 
No. 10 phantoms These will have a transmission 
efficiency equivalent to only 18 miles of standard cable 


That is, they are nearly twenty times as good as stand- 
ird cable and decidedly better than unloaded aerial No 
12's. The physical No. 10 circuits will have a trans- 
mission efficiency New York and Washington 
of 16 standard The phantomed 13's will 
be equivalent to 21% miles of standard and the 
circuits of No. 13 will be equivalent to 


between 
miles of cable 
cable 
physical wire 
28% miles. 
last circuits would not give good 
ill subseribers in Manhattan to all subscribers in Wash- 
ngton. They will, however, be very useful from New 
York to Philadelphia, Wilmington and even Baltimore, 
ind for other combinations such as Philadelphia and 
Washington. 
Boston and Washington the only circuits that 
commercial service will be the 
No. 10's. These will give a _ transmission 
between test boards of 26 miles This will 
to insure the service in case the open wire 
although it is expected that they 
used in this because it is not 
there will be so many breaks in the lines 
that the cable would have to be used at any time all 
way from Boston to Washington. All open-wire 
likely to be down at the same time both 
York City. The cable intersects 


These service from 


sJeLween 
in be counted on for 
hantomed 
‘fficiency 
ve sufficient 
nes are down, not 


ll have to be 
that 


way, 


kely 


ne are not 
orth and south of New 


e open-wire lines at numerous points between these 
wo places so that patches can be made at short in 
ervals 
EE 
THE COST OF ELECTRIC POWER, as developed in 
e isolated plant at the Massachusetts State House, 
been found by Gov. E. N. Foss to be $220 per HP 
r year. The plant was investigated by an engineer 


nployed by the Governor, and he reported that such a 


int, running 24 hours a day, ought to develop power 
r $85 per HP. per year. The cause was attributed to 
efficiency and unbusinesslike methods. It wa found, 
1 instance, that the average amount of coal fired per 


in per 8-hour shift is 2.5 tons, compared with 5 tons 
ordinary practice. 


Flowing in Pipes Under Pressure. 


The modern tendency toward the use of hy po- 
chlorite and other disinfectants in the purifica- 
tion of water-supplies for drinking purposes has 
brought up the question of the most suitable 
means of applying these chemicals to the water 
Perhaps the most obvious plan, and one which is 
largely used, is to introduce the chemical into 
the suction pipe or suction well of the pumps, 


but this is not entirely satisfactory. The chemi- 


cal solution is liable to hasten the deterioration 
of the pump valves, and due to considerable 
momentary variations in the rate of flow, the 
solution cannot be applied in this way in very 
definite proportions. 

To avoid contact with the pump valves, the 
solution can be added after the water has left 
the pumps; but the introduction of a definite 
proportion of some chemical solution into water 
flowing in a pipe under pressure is not an easy 
matter. The solution can be fed into the main 
readily enough by subjecting it to a pressure 
slightly exceeding the water pressure at the point 


where the feed pipe is attached, and the amount 
of solution introduced during any interval of 
time will depend on the difference between the 
feed pressure and the pressure in the main. The 
trouble is that the rate of flow through the main 
continually changes, so that the requirements are 
not met_by simply maintaining the feed pressure 
at a definite amount above that in the main. 
The pressure difference could be adjusted to give 
the right mixture at the average rate of flow; 
but with diminishing flow through the main the 
water would be over-dosed, and under-dosed 
when the flow increased above the average. 

The problem has been met by the Simplex 
Valve & Meter Co., of 112 North Broad St., 
Philadelphia, Pa., by utilizing the well-known 
relationship betwen pressure drop and rate of 
flow in a Venturi tube. The feed pipe is 
nected into the throat of a Venturi 
main, and by means of suitable connections 
supply of solution is subjected to the 
in the main just above the Venturi tube. 
the effective pressure difference forcing 
lution through the feed pipe is always 
tional to the existing flow 


con- 
tube in the 
the 
pressure 

Thus 
the 
propor- 
through the 


so- 


rate of 
main. 

The ingenious arrangement of 
is shown diagrammatically in 


the apparatus 
the accompanying 


illustration. The chief elements are the pressure 
tank, the solution tank and the float chamber. 
Solution is admitted to the float. chamber from 
the solution tank through a needle valve V. 
This valve is controlled by a float which keeps 
the solution in the chamber at a constant level. 


The solid lines in the diagram 
are the only ones in uSe when the apparatus is 
feeding solution into the main. A pipe from the 
main just above the Venturi tube opens into the 
bottom of the pressure tank. Water rises in 
this pipe and compresses the air above it in the 


pipes shown by 


pressure tank until the pressure in the main is 
balanced. A pipe from the top of the pressure 
tank communicates with the upper end of the 


solution tank, and a branch from this same pipe 
opens into the float chamber. In this way, the 
same air pressure as exists in the pressure tank 
is made to act on the contents of the solution 
tank and the float chamber. 

The proportion of solution fed into the water 


in the main is regulated by adjusting the gate 
valve F. By observing the rate at which the 
solution level drops in the gage glass on the 


solution tank and comparing it with the volume 
of water flowing in a given time through the 


Venturi tube, the proportion of solution being 
added can be definitely determined. When the 
valve F is once set at the correct opening, the 
solution will continue to flow at the desired 
ratio of grains per gallon regardless of vari- 
ations in the amount of water flowing. This is 


because the drop through the valve F 
is always practically the same as the difference 
in head at the full and contracted 
the Venturi tube, which varies in direct 
tion to the volume of water passing through. 
The pressure on the solution in the float cham- 
ber will be slightly less than that in the main, 


pressure 


sections of 


propor- 


quence so long as it were constant, since it 


would be compensated in the adjustment of the 


feed \ 


alve F. As a matter of fact, however, th 
water in the pressure tank will rise while th: 
solution is being drawn off from the solution 
tank. The amount of this rise will depend on 
the ratio between the diameter of the pressure 
tank and the capacity of the solution tank It 
the capacity of the solution tank be made Suy 
150 gals., the rise of water can ordinarily be ré 
duced to a fraction of one per cent of the tota 
head on the main by making the pressure tank 4 
or 5 ft. in diameter. The effect on the solution 


feed will then be negligible 

As the solution is drawn off from the solution 
tank, the water rises in the pressure tank unt 
finally when all the solution has been drawn off 
an equivalent volume of water will have been 
admitted to the pressure tank. The solution tank 
will meantime have received the same volume 
of compressed air. This air can be returned 
to the pressure tank by closing valves C and E 


and opening valves D and K 


This causes water 





Ventur 


A Device for Adding Hypochlorite or Other 
fectants to Water in 


Disin 


Pipes Under Pressure. 


(With high pressures, the float valve and chamber 
be omitted.) 
from the main to pass into th tton ) 
solution tank and drive the r before it back 
into the pressure tank The water in the pr 
sure tank is driven out by th ulr ind « pes 
through the drain valve K The solution tank 
next cut off from the main and from the pri 
Sure tank by closing ilves G and D, and ca 
then be emptied of water through the dra 
valve N. A fresh charge f solution is then 
poured in through the funnel shown by dotted 


lines, and everything is ready to begin feeding 


again as soon as the valves G, E and C are re- 
opened. 

In the the 
reduced by using three-way cocks, and 
irranged side by that with a littl 
tice the attendant can recharge the 


tank and restore its operatic 


actual design, valves is 


number of 
these ire 
side so prac- 
solution 


m quickly and e 





The apparatus is built in slightly modified fi 

to suit different requirements. In some cases, 
for example, the float chamber can be omitted 
(when the pressure in the main is high), and if 
desirable the air can be replaced by some other 
gas or by a liquid whose specific gravity is less 
than that of water Any other form of con- 
tracted pipe section can be substituted, if de- 
sired, for the Venturi tube; but it will probably 
be found convenient in most cases to install the 


dosing apparatus in connection with Venturi tubes 
used for metering the water-supply 


— oe —™ 


CAUSES OF SHIPWRECKS on the Atlantic and Gulf 


coasts are tabulated in the reports of the I S. Life 
Saving Service In the year 1909, 501 vessels were re 
ported lost or damaged, of which about 45* were 
steamers, 34% schooner 1% barge 5% ferryboats and 
7% miscellaneous By far the most frequent cause of 
disaster was collision with other vessels, 44% of the 
total number of accidents being attributed to this cause 
Next in order came gale ind hurr in 11.5 fire 
10.5% ; collision with bridges, pier and rocks, 6.6 
fog, 6.4%; and miscellaneous causes hief among which 
were officers’ or crew errors and leaks, 21% 
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Block Signals With Automatic Stops on the 
Interurban Electric Lines of the Wash- 
ington Water Power Co. 


Railway officials, both steam and electric, per- 


haps have been more subjected recently than for 
any time past to demands for the use on their 
lines of some mechanism which shall automati- 
‘ally apply the brakes on any train which shall 


ulso said to be the first case in the country 
where all motor cars are equipped with a device 
which applies the 


signal 


brakes on running past a 
“stop” 

On account of the long period of winter weather 
valve 


be- 


met with in th’s section, a 
on top of 
cause of liability of being frozen and inoperative. 


Therefore, a tube 


track trip or a 


the cars was considered useless 


has been 


glass 
glass 


arranged in a 





Fig. 1. Set at “Stop.” 

FIGS. 1 AND 2. HOME SIGNAL AND BARRIER. 
run past a warning signal. As pointed out at 
various times and quite recently (Eng. News, 
Dec. 20, 1910, Pp. 726), devices to secure this 


very desirable end are 


and in one form 
‘companied the development of 


not new, 


vr another have a 


raitway signaling almost from its beginning. <A 
recent article by M. Hoogan (Eng. News, Dec. 
20, 1910, p. 706), outlined the findings of a Ger- 
man commission which made a _ study of the 


various available 
Here 
which 


schemes to prevent railway 
were shown covering 
failed to discover an au- 
stop which would, on the whole, increase 


afety of operation. As we 


collisions. studies 
three years 
tomatic 
lave pointed out be- 
the 
can perform 
stop must be ad- 
vanced toward an approaching train so as to stop 

close by the danger signal. This means that 
the driver cannot run up to the signal 
itself when it is set against him, and this involves 
i stretch of dead track 1,000 to 1,500 ft. 
long. Such automatic stops generally apply the 
emergency brake, which application is undesir- 
ible if made often. Therefore, it is evident that 
device needs to be considered in connection 
installation 


fore, there are limitations tu service 


pe rfect 


eases a 


Various 
which an apparently 


For instance, in 


stop 
most 


engine 


from 


each 


with each proposed in specific cases, 


general conclusions of 


and 
ire not 


safety to be secured 


to be drawn alone from the consideration 


of any desirable features 


which a stop may 
possess, viewed as a piece of mechanism. 

Such warnings as have been given from time 
to time in various quarters as to the lack of 
wisdom which must be back of insistence that 
high-speed trains should always use automatic 


stops in connection with warning signals, do not 
prevent the study of installations. 
One such case where the local objections to the 
automatic 


interesting 


use of an stop seem to have been 


eliminated is that of the interurban electric lines 


of the Washington Water Power Co., of Spo- 
kane. This is reported (Annual Report of the 
Block Signal and Train Control Board to the 
Interstate Commerce Commission, November, 
1910) to be the first installation in the country 


¢ 


of a permanent automatic stop on a surface, rail- 
way, if exception is made of the Harrington de- 
which has been given two years’ experimen- 
Erie R, R, in New York It is 


vice 


tal service on the 


Fig. 2. Set at “Proceed.”’ 
WASHINGTON WATER POWER CO. LINES. 


the 


glass 


fitting so as to project above roof of the car, 
Fig. 1. The tube is broken 
against a barrier which drops in unison with the 


as shown in 


semaphore arm. The tube is connected to the 
control of the air-brake system by entirely inde- 
pendent piping, so that it cannot be interfered 


with. The idea of using an overhead pivoted arm 


be ak 





Fig. 3. Distant Signal 
Block System for 


(No Barrier) of Automatic 
High-Speed Electric Lines. 


operated 
glass 
itself. 


with the 


bottle on 


or by semaphore to break a 
tube or the not new in 
Of such, the Block Signal and Train Con- 
trol Board writes in its 1910 Report, p. 237: 


~ 
» a * 


car is 


while its application is likely to be limited, 
its construction is simple, and with apparatus well main- 
tained its use should tend to increase materially the 
safety of operation on a road where the operating con 
ditions are such that it can be used, i. 


The designers claim that after much 
mental work all the objectionable features of au- 
tomatic stops have been eliminated for this par 
ticular service and that a proper system of over 
laps has eliminated all chance of two trains com- 
ing together. The system is probably much 
more expensive than usually seen on an electric 
interurban line with any signal system at 
but the protection secured in this 
sidered by the operating company 
expense. 
on the main line within a given block sets the 
“stop” and “caution” signals holds them 
down until the responsible have cleared 
that block, either by going onto a siding or by 
leaving the block itself for another. The 
warnings are secured by a broken or 
rail, or if the insulation of the track 
joints disappears. Moreover, the throwing or a 
within the block sets the danger signals 
of the block and no train can enter without com- 
plete warning. The circuit of all signals gov- 
erning over a switch are carried through a circuit 
controller attached to and operated by the switch 
arranged so 


experi 


all, 
case is con 
to justify the 


A single pair of car wheels anywhere 


ana 
wheels 


same 
removed 


special 


switch 


points and 


that the signal cir- 
cuits are opened as soon 
as these points are 


opened a sufficient dis- 
usually from \%4- 


3¢-in., to make 


tance, 
In. to 


high-speed facing dan- 
gerous. This action of 
the switch box takes 


place whether the open- 
ing of the points is de- 
liberate or accidental. 
The installation 
sists of 29 


con- 
automatic 
distributed 
along the 29 
miles of single track 
line connecting Spo- 
kane, Cheney and Medi- 
cal Lake, as 
Fig. 5. 
Direct current for car 
power is obtained at 
6U0 volts from an over- 


semaphores 
variously 


shown in 


head wire, with both 
rails used as a track re- 
turn. Both rails are 
also used as part of 
the alternating-current 
signal circuits. This 
joint use is secured by 


dividing the track into 
sections, for signal con- 
trol, by means of in- 
sulated rail joints 
by providing reactance 


and 


bonds connected 
the insulating 
These permit the flow of 
direct current but prac- 
tically prevent the flow 
of alternating current 
signal current from one 


around 


joints. 





section to another. The 
alternating-current for 
track circuits varies 


from 1.5 to 8 volts, ac- 
cording to the length 
of sections, which varies 


Fig. 4. Breakable Glass 
Fitting for Automatic 
Train Stops. 


from 175 to 15,150 ft. 

The signal mechanisms are all electrical]; 
operated and these, together with all relays 
bonds, signal lamps, ete., are supplied with 


power taken from a line installed for this supp!) 
service. 

In Fig. 5 is shown a layout of the overlaps bs 
which the control of all signals by a train is car 
ried to a point beyond the next opposing signal 
so as to make it impossible for 


two trains. t 


meet, one will receive a “stop” signal (or wil! 
be actually stopped), at least a full block 
from the other. When a train enters a_ block 


not only does the signal at the entrance and th: 
signal controlling the movement in the opposit' 
direction at the exit end both assume the sto) 
position, but the next home signal in the rear and 


~~ 
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iny intermediate 


distant signal remains in the 
top position until the train has passed out of the 


next block ahead of that which it is entering or, 
if the overlap control is less than a full block, 
that portion of the second block ahead which is 
designed for the overlap control. Thus a train 
passing Signal 238 and moving toward Sig- 
nal 2) sets Signals 28 and 30 at “stop” 

§ 3 

» 7 : : 
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26 Control 





‘ 22 Contre! 





Signal 28 it 
of the relay 
open. 


would short-circuit the track winding 
l,c the contacts, M and §, to 
25 is held at “proceed”? by current 
flowing through the control wire, 23 


i\using 
Signal 

~o, the contact, 
M, the wire, N, and the signal motor, to the com- 


mon wire. When the contact, M, is opened, this 
circuit is broken and, as the signal motor is no 
longer energized, the semaphore arm falls to the 
§ 
EB) pens : 


209 18g 


18 Control 











621 
‘contact (not shown) on the relay, 1, and it is 
evident, therefore, that the entrance of the cat 
into the block would also cause Signal 30 to as 
sume the stop position against opposing cars 
It will be seen that at each through siding are 
placed two home signals controlling movements 
in opposite directions. In general, these signals 
are placed close to the entrance switches and 
; i > = 
: 2 peal 34 
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Switch 
indicator 


9723 





289 


ee 


707 


and holds Signals 21 and 19 in the rear at stop. 
Signal 19 does not clear until the train has 
passed the point of overlap control, which in this 


instance is (approximately) the transformer lo- 
cated at the center of the track section be- 
tween Signals 23 and 30. Signals 23 and 21 
will not clear until the train has passed the 
transformer at the center of the track circuit 
between Signals 25 and 32. With center-fed 
sections, a relay is provided at each end of the 


section and the overlap control of signals in the 
rear is taken through only one of these two. 


The train must be past the feed point a short 
distance before the drop along the rails 
Contact on 23, --------- Sse X : 


Closed at 
Normal only 


| ' ' 
=* 2O7E--— ete =- 6BTT----—— 32396" He 2500 +180 — 750 - = 150 = 67S 75 - 





“stop” position by grav- 


ity. The movement of the 
arm of Home Signal 235 
opens a contact on the 
circuit breaker C, which 
is geared to the arm. 
This opens the motor circuit of Distant Signal 
21, which is from the transformer, Ts, through 
the circuit breaker, C, the wire, X, the contact 
on the relay, 2, the switchbox, the control wire, 
21, and the motor, to the common wire. Distant 
Signal 21 therefore remains in the caution posi- 
tion, while Home Signal 23 is at “‘stop.’”” The 


opening of the contact, S, on the relay, 1, breaks 
the motor circuit of Signal 19, which is from the 
transformer, Ts, through the contact, S, of the 
relay, 1, the contact on the relay, 2, the 
switchbox, the wire, Y, the contact on the relay, 


3%, the control wire, 19, the contact on the relay, 
f, and the signal motor to the common wire. 
sa) 
Switch Box cl 
a name 
| ° Bs PA j ! 


WASHINGTON WATER POWER CO. LINES. 


not at exactly the same point on opposite sides 
of the track. Between sidings the home signals 
for oppos:te directions are not located at the 
same point in all cases, although at one or two lo 


cations, as for example, Nos 2 and 38, and Nos 


23 and 28, the signals are placed opposite eac} 
other. 
The semaphore signals are of a single arm, 


three-position, upper quadrant, railway type, but 
differ from the arrangement in having 
(1) only 45° travel of arm; (2) the auxiliary bar- 


standard 


rier, and (38) the semaphore arm displayed to 
the left of the supporting post The first and 
third changes were necessary for a simple ar 
rangement of the barrier. The third change was 
also made to give the motorman a clearer view 
of the signal than could be obtained otherwise, 


on account of the interference of the many poles 
along the right of way required to the 
trolley wire. 


support 














FIG. 6. 
between the trafisformer and the short-circuit- 
ing wheels is great enough to permit enough 
current to flow toward the entering end of the 
block to pick up the relay there. This is not 
shown on Fig. 6, for the sake of simplicity. 


The extent of the track-circuit 
signal is clearly indicated in Fig. 6, it being 
understood in studying this diagram (1) that 
every signal assumes the stop position as soon as 
a train enters that portion of the track by which 
it is governed; (2) that the signal remainsin the 
stop position as long as the car is in that length 
of track; that it is immaterial as to which 
direction the train is moving when it enters the 
section of track by which the signal is governed 


control for each 


(3) 


and (4) that all opposing signals within the 
limits of control of a given signal are set or 
held at ‘stop’ so long as the train is on that 
portion of the track which governs both the con- 
trolling signal and the opposing signal. 

The details of signal operation may be seen 


from a study of Fig. 6. If a car has just passed 
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Signal 19 would have been set at ‘‘stop” by 
the opening of the contact on the relay, 4, when 
the car passed Signal 19, and it would have been 
held successively at stop by the opening of the 
contacts on the relay, 3, and the relay, 2, as the 
ear had advanced to Signal 23. 
the contact on the relay, 2, 
Distant Signal 21, would the latter at 
tion,”” and the opening of the circuit breaker C 
on Signal 28 would hold this Distant Signal 21 in 
the caution position after the car had passed out 
of the track section Which Signal 21 is di- 
rectly governed and until the car had passed be- 
yond the controlling point of Signal 23. 
the block, the 


The opening of 
when the car passed 


set “cau- 


by 


As soon as the car passes out of 
relay, 1, picks up and closes the contacts, S and 
M. This restores the motor circuit of Signal 19, 
causing the arm to move to “proceed”; 
as Home Signal 28 closes the contact, C, on its 
circuit breaker, Distant Signal 21 also 
Signal 30, which is the opposing signal 
exit end of the block, is also controlled 


as soon 


clears. 
at the 
by a 


Poy phase Felay 


Reactance 
‘ond 








Control 19 


TYPICAL ARRANGEMENTS OF CIRCUITS, ALTERNATING-CURRENT, AUTOMATIC-BLOCK, SIGNAL SYSTEM. 


The semaphore arm is moved by a series-wound 


alternating-current commutator motor designed 


for high starting torque and low current con 
sumption. The low current may be judged from 
the fact that the motor receives its supply over 


a circuit of No 10 copper wire from block in 
advance, a distance varying from 175 to 15,150 ft., 


one 


without use of a line relay. The total maximum 
line resistance, through which any one of these 
signal motors here operates, is 74 ohms Phe 
armature shaft carries a centrifugal governor to 
control the spee d and to prevent over t! ivel Th 
motor is geared to the semaphore shaft and 
normally holds the arm in the “clear’’ position; 
that is, current is on the motor normally, but the 


current is limited to the minimum by a 
reactance coil which is slipped into the motor cir- 


necessary 


cuit by the circuit-breaker at the end of the 
clearing movement. The semaphore arm and the 
auxiliary barrier return to “stop” position by 
gravity. During the back travel of the motor 
it is short circuited, by the circuit breaker, to 
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rake the motion This scheme of directly gear- 
ng the motor to the semaphore shaft removes 
the necessity dash-pots, ete. 

I reu reaker has already been mentioned 
n mn n with 6. It is complete in it- 
self and is connected directly to the semaphore 
Hiaft by egmental gears. It carries contacts 


control of up to 


mtrol of the 


12 circuits, including the 


signals This control of so 
many circuits more than shown in the 


Fig. 6, is in the 


discussion 


part necessary for long over 
laps seen in Fig. 5. It is evident that the dis- 
cussion of Fig. 6 does not show the complete 


connections for 


The re 


every signal on the line. 

lays spoken of above are essentially two- 
induction with limited travel. The 
field coil of one phase is energized from a trans- 
former at the relay and the other from the track 
circuit, as shown in Fig. 6 This the 
greater supply of energy to come local 
source with transmission The re- 
able to operate with a slight amount of 
from the track circuits, which permits of 


phase motors 


permits 
from 


losses, 


the 
small 
lays are 
energy 
single 


sections as long as the 


15,150 ft. mentioned. 
length of i 


continuous track circuit is 
claimed to be unapproached in any railway sig- 
naling heretofore installed. The general 
appearance of the relays is shown by Figs. 8 and 


Such a 


system 


’. The rotor motion is transmitted to the con- 
tacts by a trundle pinion engaging with a seg- 
mental gear, the latter connected to the contact 
bar by a crank. The contacts are made to rub 


for 1-16-in. of 


cleaning. 


final travel to 


3all bearings are used in all 


ensure constant 


rotating 


parts. 

From the discussion of Fig. 6, it is seen that 
the contacts are opened by a short-circuiting of 
the track circuit by the car wheels. This de- 


prives the relay motor of torque and causes the 
contacts to be opened, the necessary back travel 
of the rotor being obtained 
being provided on the 
contact bar. 


weight 


rotor 


by gravity, a 


sector between and 


Mil-cooled transformers of common 
track and 
track-feed 
currents. 
is taken from the Jameison substation, as shown 
diagrammatically in Fig. 5, approximately at the 


lines and distributed at 2,200 volts. 


appearance 


are used to supply the various signal 


circuits at each signal and location, 


with the proper low-voltage Current 


center of the 


Lightning arresters are installed in the primary 
circuit about each half mile and to further pre- 





Fig. 8. Motor 
FIGS. 8 AND 9. 


End. 


vent the entrance of lightning on the low-voltage 
lines, grounded copper plates are placed between 
the primary and secondary coils of the trans- 
formers. There are independent secondary wind- 
ings supplying the track, lighting and relay cir- 


1al motors. 





The track-supply 


condaries are provided with voltage taps for 
a range of from 1.5 to 8 volts; the signal-cir- 
cuit secondaries give 220 volts, with 55-volt taps 
for tt signal lamps and 28-volt taps for the re- 
lays, as shown in Fig. 6. The barrier arms are 


attached to the 


the latter, 


semaphore arms and 
though 


worked by 
counterbalanced for ease in 


operation. These barriers are made of two pieces 


of pipe slipped together and bolted so that they 
cannot be taken apart without a wrench. 

All motor cars are provided with one of the 
glass fittings shown in Fig. 2. The cars are 


built for single-end operation so that only the 
forward right-hand corner of the roof carries one 
of these 
a signal 


the pipe 


fittings. 
and 


Should the motorman overrun 
break a tube, he puts a cap over 
until he reaches the next station. Should 


pass a station without renewing the tube, 


5 (Fig. 5), and scheduled to pass an eastbound 
train approaching Signal 12. In 
5 the 


passing Signal 


westbound train sets Distant Signal 12 at 
“caution” and Signal 10 at “stop.” The east- 
bound car on arriving at Signal 12, set at “cau 
tion,’ understands that the westbound train has 


passed Signal 5. General instructions have been 
given that the train first arriving at 


point that if the 


the meefing 


takes the siding so westbound 


train reached a turnout first it would lock by Sig- 


£ 





FIG. 7. SEMAPHORE MOTOR AND CIRCUIT-BREAKER MECHANISM. 
he is immediately discharged. This method nal 7 and go onto the siding to wait until the 
saves checking up spare fittings at the end of eastbound came through on the main line. When 


each run and give immediate reports. Since the 
into 


system went operation, more than six 
months ago, there has not been a tube broken 


by a motorman’s running through a block. 

There is a lock on the semaphore pole by which 
the conductor can raise the arm to pass the bar- 
rier in case the without 
normal cause, as in the case of interruption of 
signal current or The 
semaphore and barrier must be dropped 
back to the “stop” position before the key 
be taken from the lock. Conductors are allowed 
thus to “lock through’? a block only on 


” 


signals go to “stop 


a disabled signal or relay. 
arm 


can 


orders 





Fig. 9. 
ALTERNATING-CURRENT, BLOCK-SIGNAL RELAY. 


Contactor End. 


from the train dispatcher, or, as later shown, in 
order to time at a meeting place. Each 
signal pole is provided with a telephone jack, and 
each carries a portable telephone set 
so that the crews can always get into easy com- 
munication with the dispatcher 
to the signal 

charged to the 


save 


motor car 


for orders. 
numbered 


Keys 


and are 


locks are all 
holders. 
As noted before several times, these are single- 


track lines, so that regular meeting points have 


to be arranged in accordance with the running 
schedule. The sidings are shown in Fig. 5. As 


an instance of the operation at such meeting 


points, imagine a westbound train passing Signal 


Signal 7 is passed by the westbound train, Sig- 


nals 14, 12 and 10 would all be set against th 


eastbound car, but on taking the siding (in- 
sulated from the main line signal circuits) all 
signals before the eastbound train would be 
cleared. On the other hand, if the eastbound 
train reaches Signal 10 (at “stop’’) before the 
westbound reaches Signal 7, the crew of the 


former would “lock by’ Signal 10 and _ proceed 


to the turnout. The presence of the train in this 


block would set Signal 7 at “stop,” but on tak- 


ing the siding that signal would be cleared up 
for straight running on the main line westward. 
This arrangement has been found to 


work well 
in practice, the regular crews helping each other 
in the way shown so that no time is lost. 

By test, it was found that a two-car train (mo- 
tor and trailer) which ran through a danger sig- 
nal at 40 miles per hour was stopped in a littk 
more than 3800 ft. A semi-service application of 
the brakes has been employed with a pressure otf 
from 35 to 40 Ibs. on the glass tube. With the 
semi-service application there is no jamming of 
the brakes and slipping of the wheels. 

The breakable fitting was designed 
A. Wilson, 
Washington 


by Mr. R 
Railways. 
Power Co., Spokane. The 


General Superintendent of 
Water 


addition of tube, barrier, ete., to the regulat 
brake and signal apparatus was arranged by 
Mr. Willson and Mr. A. L. Wright, of Wright & 
sell, Spokane. All of the apparatus described 


above was built by the General Railway Signa! 
Co., of Rochester, N. Y. For the information 
here presented we are indebted to all of 


these 
parties. 


ee ee 
WATER STORAGE ON STATE LANDS 
dacks is authorized by a 


which passed the New 
which, if again 


in the Adiron 
constitutional amendment 
Legislature last year, and 
year, will be submitted to 
the November election in 1911. The 
amendment applies to Sec. 7, Art. 7, of the Constitution 
and authorizes the Legislature to pas 
and 
state control in the 
age of water is 
for the canals of the 
streams.’’ 


York 
passed this 


popular vote at 


general laws for 
reservoirs under 
forest preserve ‘‘whenever the stor 
necessary for municipal 

or to regulate the flow of 
thrown around the exercis: 
The constitutional amendment mentioned 
provision to the effect that all the New 
York Forest Reserve shall be kept forever in its natura 


the construction maintenance of 


water-supply 
state 
Safeguards are 
of this power. 


is a sweeping 


state, thus prohibiting not only the use of any portior 
of the land for water storage but 


also even the most 


elementary forestry work. 
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May 25, 1911. 
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Di ] F : f S G e V ] * after these had been distilled from the crude oil, being igibl Prov n r 
lese ngines or ea omg essels. a by-product which had either to be thrown away or t eakage It ‘ 1 
By J. T. MILTON,7 M. Inst. C. E se used as fuel In these conditions, with i com ind fore-and-aft peak nk a ut hot 
The possibility of employing internal-combu ‘tion paratively limited supply of residuum, its price would irgo hold may be ely used for th u W 
engines for the propulsion of large vessels has recently naturally be determined not by the cost of raising oil ever. o are to be used r eng uel wt ve 
been prominently before those interested in shipping, but by the value of the coal with which it had to com ow flash-point, or which give off a perce , un 
ind, as it had been decided to fit several vessels in- pete The market for refined oils, although large, is of ga it will be undesirable to rv them it 
tended to be classed in Lloyd's Register with these not unlimited, and it is thought by some that they are bottoms under cargo hold or in s} ” "\ I 
engines, the Committee of that society determined to at present over-produced The cost of distillation leakage would permit of vapor rs netr ite 
obtain as much information as possible in regard to is a very considerable factor. Considerations of safety cargo holds or othe closed va where youl 
their construction and their suitability for the purpose. render it necessary to use in ships’ boiler furnace be a source of danger 
As the Diesel engine in some of its forms appeared to only fuel oils having a comparatively high flash-point It must be remembered in th nT on ut Th 
be making the most progress, they asked for, and ob- This practically shuts out from marine boiler use of the hydrocarbor creosote, for tance. have a mos 
tained, the co-operation of those firms on the Con- those crude oils which do not contain sufficient of the objectionable and penetrating odor ipabl or 
tinent who had given special attention to this form lighter hydro-carbons to make it profitable to distill taminating and many kinds of irzoe 
of engine for marine work, and visits were made by them, but which contain sufficient to give them a com However, a gasoline can be ely irried 1 bulk 
the Chief Engineer Surveyor and other officers of the paratively low flash-point. If the oils are to be used uitable provision in be made (rr any ki of oil t 
ociety to each of the firms in question, and much useful in closed cylinders instead of in ordinary boiler fur be carried without risk either to the v 1 « I i 
information was obtained The firms were:—Messrs. naces, there is not the same necessity for demandin¢ It may be we o state ere wha 1 for 
Burmeister and Wain, of Copenhagen; the Neder- a high flash-point. Experience has shown that ever Diesel engine in the way of consumptiot In an ord 
landsche Fabriek van Werktuig en Spoorweg Materieel, of the extremely volatile ‘gasoline’ can be safely carried nary steam engine, the power rene y reckoned 
Amsterdam; Messrs. Carels Freres, of Ghent; the in bulk on board ship. indicated horsepower TI the work performs t 
Maschinenfabrik Augsburg Nurnberg, of Nurnberg; From the above it may be considered that, if in the steam on the piston ind is the 1 ower ot 
Mes . Sulzer Brothers, of Winterthur; Societe John ternal-combustion engines of the oil-burning type be tained It has to overcome rT tio ) 
Cockerill, of Seraing; and Messrs. Schneider et Cie., come common in sea-going vessels, crude oil, rathel anism, work the slide-valve ind the ump 1 ! 
of Le Creusot, each of which, besides having con- than the residues from distillation, will form the major about 85% in round umber ‘ r nitte t} 
iderable experience the design and manufacture of portion of the fuel employed, raised, perhaps, in places shaft 
internal-combustion engines, had either completed, or where it may be profitable to distill some portion, but In the Diesel engine the it i orsepowe h: 
had in course of construction, some Diesel engines for it will also be profitable to employ crude oils that are not imilarly to overcome the friction of hanism 
marine purposes The British Diesel Engine Co. was suitable for distilling. it has to work the 1el-pump, the mect m for 
consulted, and a visit was paid to Dr. Diesel, with the In regard to this matter it may be well to state tuating the valv and to supply the . ressed 
same object in view. This gentleman and the prin- here that it is claimed for the Diesel engine that any necessary for it ting the fuel. In the two-strok 
cipals of the above-mentioned firms courteously and oil can be used in it which will burn completely, leav cycle also it has to work the scavenging p rh 
freely gave full nformation upon every point upon ing no residue. If this is so, the different qualities of take up more of the gross power i , 
which their previous work had given them experience. oil must require special experience to know how to ories in a eam engine, and hen a le roportion « 
Since then several British firms have decided to make adjust the fuel valve to spray them properly, so as the gross. or dicated power ty mitt $ 
Diesel marine engines, and ag numerous inquiries are to obtain a suitable combustion that will, on the one haft than in a steam engine For this rea 
being constantly made by those interested in the sub- hand, consume them sufficiently slowiy two prevent an power of a Diesel engine is more usually ex 
ject, the present paper has been prepared. It is hoped undue rise of pressure, such as occurs in gas and ts brake horsepower—that e power i i 
that the information contained in it, and that brought gasoline engines, and, on the other hand, will permit exerted outside itself 
out in the discussion which wil] follow, will be of ser- of their total combustion in the engine. There have, It is usually claimed that the oil consu 
vi to shipowners, engineers and shipbuilders, and however, been objections taken to this view. Mr. Paul brake horsepower per hour is 0.4-Ib, when tl 7 ' 
will not be without interest to underwriters also. tieppel, of the Maschinenfabrik Augsburg Nurnberg, of is working at full power i when working at mié 
It need hardly be pointed out that the inducement Nurnberg, who has had much experience with internal what lower powers the rate of consumption not mu 
to forsake the tried and trustworthy servant, the combustion engines, has made some elaborate investi- increased. If one assume that in a mode 
steam-engine for ordinary sea-going vessels, will be gations on this point, and, after experiments with engine the consumption o oal is 1.25 Ibs. per ir 
mainly, if not solely, the question of fuel economy ; many kinds of oils, he has come to the following con- horsepower per ho th correspo ‘ ibout 14 
but this point, important though it is, would not of clusions : lbs. per brake horsepower o that the weigh : u 
tself warrant a change to a new type of engine un- The various hydrocarbon oils, which occur either a to be carried for the same voyage a vesse 
ess equal certainty of continuous efficiency on the natural products or as the result of distillation either with Diesel ¢ s would be or 297%. oO } o i 
res to be undertaken was provided—that is, as of brown coal, ordinary coal, or crude oils, may be coal necessary with ord ry m « ‘ 
divided into two classes, which differ very much in _ 
risk of accident to machinery, and as great their behavior when raised to such a high temperature , : - 
facili for using temporary expedients for reaching Those of one class, when raised to such a temperature Construction and Operation. 
port in case of breakdown of part of the machinery. a obtained by the compression in Diesel engines, We will now turn to the engine its¢ Its pr D 
. readily decompose into free hydrogen and heavier 
There must also be a prospect of a reasonable cost of hydrocarbons; those of the other class at first only of working generally known It made t 
upkeep. To each of these points some attention will Vaporize, or partially vaporize, and require much forms for marine purposes—viz., as a fou rok 
be given in this paper. higher temperatures than that due to the compression ele-act el a wo-strok y 
tor their decomposition. In those of the first-class 
Fuel. the hydrogen, because of its easy ignition, burns first, © ind a two-stroke cycle ‘ 
It is evident that, apart from the question of the and the resulting heat enables the remainder of the An essential feature of e engir hat tl 
: : pee ‘ a hydrocarbons to become completely burnt, the total quire, beside their owt vlinder \ , 
relative cost and facilities for obtaining supplies of oil combustion taking an appreciable, though small, amount : m ; ; 
fuel and coal, an internal-combustion engine using of time. In the second, a very high temperature is re- auxiliary air-compressor ipable of produ 4 
oil possesses many advantages for marine work over on¢ quired to initiate combustion, which, when commenced, ure of about 70 Ibs. per sq 
using gas made from coal. Even for land installations conta Gene ae pe een eich i pe = In the four-stroke cycle engine e cylinde 'V 
the same thing may be said, inasmuch as with oil the compressed air, and so constituting an explosive mix contains a_ fuel-valy a mpr l-air 
comparatively bulky gas-producers and s¢ rubbers are ture The latter oils, therefore, may be either not vVaive, one or more ordinary il il nm vValy 
not required. There is no trouble with gas in the ae eee or they may be burned with ex one or more exh: a . 
cylinders, and there should be none with tar on valve- uated—that is n x t 
faces. etc Even as fuel for marine steam-boilers the It should be mentioned that Mr. Rieppel states that cam-shaft, and powerfu pri 
advantages of oll over coal are very great. Weight for even these oils can be used in the Diesel engine by when the cams rhe haft 
weight it has at least 50% higher evaporative efficiency. means of special alterations in the design, but it would driven by a two n 5 y on 
It occupies less space per ton than coal It can be not ve that they could be used in an engine ad- revolution for h gine I 
irried in double bottoms and other spaces unsuitablk eee for the more suitable oils. In general the oils haft Broadly ré ») arrangs 
ee ie aaeees It requires no trimming, and which are not suitable appear to be the result of dis tha 1e air-admi luring one wi 
lessens the number of stokers necesary. Owing to the tillation of ordinary coal, so that this matter is of mort down-stroke, and iring one wl 
higher temperature produced and more perfect com- ‘™portance to the users of land engines, whilst the oils  up-stroke, but actually a d is ne u1 
bustion obtainable, more power be realized by its made from brown coal or from natural crude oils ap- The cams for the fuel-valve and lk ymipre 
use from. the ame size of boiler There is greater pear to be well suited for Diesel engines. valve are so arranged tha only ne o t ‘ r 
vamuiavite <c eal than with oal, owing to there There is, however, another point which requires at- in operation at a ne o that when ¢ er 
being a re leaning necessary. It can be quickly tention Some of the crude oils, and therefore all the the other is entirely inoperative ord in 
pumped rom the o1 into the bunker and the residues from their distillation, contain combined sul ‘ uel-valve ypened at the proper I W 
labor and dirt of iling ships are avoided. Yet, with phur. Some oils are credited with containing as much piston at the top of ravel, a 
all these advantag¢ oil fuel for ships’ boilers is very as 20%,. This nt, especially at high temperatures, vh about one-tenth « ownw | ) 
ittle used a ompared with coal. Leaving war ves- has an affinity copper, and it has been found that nad¢ The compr d-air valve is only u or r 
sels out of account, oi] fuel is only used on shipboard where oil containing suiphur has been used the valves ing purposes d it is ke ope ra I 
in those places where the natural advantages render and fittings coming into contact with the oil must not iy, for half or eve nore of the roke I e ¢ 
its use more economical than coal, and by vessels be made of copper or copper alloys. Fortunately cast pening being made to depend upon ber 
which trade regularly to ports where supplies can be iron appears to resist the action of the sulphur, and ylinders used, so that when these valv re 
obtained For the ordinary cargo steamer whith has valves, etc., made of this material have stood well there no po 1 0 eng in Ww 
to seek employment all over the globe coal is still the where brass valves have failed This point shows also ot at least o them oper 
necessary fuel. the advisability of making oil-fuel pipes of steel or iron, In starting t ‘ t é 1 
It is said that unlimited quantities of oil are known instead of using copper, unless it is certain that the and the fuel-va equent o 
to exist, well distributed throughout the tropical and fuel supply will not contain sulphur. When th g ha de one or mo! 
temperate regions of the world, and that, given a Whilst dealing with the question of the quality of oil yeles, the compre l-air valv ut o ea 
regular and steady demand for it, commercial enter- required, it may be advisable to state that extended ex- the fuel-valve omn their work 1 
prise will place ample supplies upon the market. Un- perience has shown that the requirements of Lloyd's then continues mot work i 
doubtedly, for many years most of the oil raised was Rules for oil-fuel bunkers, et: have proved their ditions. As the a d £ in u 
for the supply of the refined products, gasoline, lamp- sufficiency for safely dealing with heavy oils suitable action during rting oper the u mn 
oil, and to a less extent lubricating oil; the residuum, for boiler fuel having a flash-point of not less than pression would have oO be yvercome each yl it 
150° F. Such oils have been through refineries, and in turn, if it were not ra spe ngeme 
*Abstract of a paper read before the Institution of all light hydrocarbons have been distilled from them to relieve par of the p ire rder to 1 
Naval Architects, April 6, 1911, at London, Eng. nae z ; ast ad . 
*Lloyd’s Register, 71 Fenchurch .. E. C. London, Any gas arising from them at even tropical tempera- starting rh put out of action Wh u lel a 
Eng. ture must be very small in quantity and entirely mission is put into gear 
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Commencing with a piston at the top of the cylinder, 
the four-stroke cycle is as follows: 

First Down-Stre The ordinary air-admission valve 

opened during the whole stroke and the cylinder 
become filled with atmospheric air at the ordinary 
tmospheric pressure 

See i Stre The air-valve is closed, and the pis 
ton returr to the top of the cylinder, compressing 
the air which had been drawn in during the previous 
roke rl learance is so proportioned that in ordi- 
nary working at full speed the pressure becomes about 
mine It per sq and the temperature is, at the same 
time ery much raised. The compression is not quit 
idiabatic, as the cold cylinder walls must abstract a 
little of the heat from the air. If it were truly adia 
batic the temperature of the air would be raised from, 
ay 60° F. to 1,000° F., 

luring this stroke a quantity of fuel has been pumped 
by the fuel-pump into an annular space round the 
fuel-valve When the piston is at the top of the 
troke, the fuel-valve is raised, and, at the same time, 
cold air from the air-compressor reservoir at a press- 
use of 700 Ibs. per sq. in. blows the fuel into’ the 


cylinder, which contains hot air, at a 
The 


uch that the oil is pulverized or atomized—t 


pressure of 500 
Ib per q. in. construction of the fuel-valve is 
hat is, it 


divided up into a spray of very fine parti 


the cylin 





rhese, upon coming into the very hot air in 
der, ignite, and the heat produced by the combustion 
increases the volume or the pressure of the air. When 


the adjustment of the 
the fuel 


valve is correct, the admission of 
and the 


combustion proceed at such a rate 

that they are almost completed during the time taken 

for the piston to travel one-tenth of its stroke, and 

during this period the pressure of 500 Ibs. per sq. in 
is maintained. 

Third Stroke The third stroke of the cycle com- 

mence with the combustion of the fuel as mentioned 


above, after which, during the remainder of the stroke 


gases in the expand until the end of 
the stroke is reached. 
Fourth ~The 


the fourth and 


the hot cylinder 


Stroke return of the piston constitutes 
during this time the 
open, and the burnt gases are 
the cylinder. After 
In the two-stroke 


stroke, exhaust- 


valves are expelled from 
this the cycle afresh 
engine, the 
fitted with fuel valves and 


starting 


commences 


cycle single-acting 


cylinder covers are similarly 


vompressed-air valves for purposes, but the 


ordinary air-inlet valves and exhaust 


scavenge-air valves. All 


valves are re- 


placed by these valves are ac 


tuated by cams; the cam-shaft, however, in these engines 


rotates at the same speed as the main engine shaft. 


he pistons are made somewhat deeper than the 
total length of stroke. At the lower end of the part 
of the cylinder barrel uncovered by the movement of 
the piston, there are numerous ports leading into the 
exhaust passage These ports have a vertical di- 


mension of about one-seventh of the stroke. 


The two-stroke cycle is as follows: 
When the piston is at the 


eylinder is full of 


First Stroke bottom of 


the stroke the pure air at 


atmos- 


pheric pressure, which air has just been admitted 
through the scavenge valve. During the up-stroke the 
air is compressed up to 500 lbs. per sq. in., precisely as 


in the compression stroke of the four-stroke cycle 
engine. 
Second Stroke.—The second stroke commences at the 


top center by the admission of fuel sprayed 
pressed air, 


in by com 


precisely as in the previously described 


engine, and the stroke proceeds in exactly the same way 
until the piston has traveled about six-sevenths of the 
stroke At this point it commences to uncover the ex- 
haust ports through the cylinder sides. So much of 


the hot gases escape through these reduce 
the pressure in the cylinder to about that of the atmos- 
phere fresh 
blow- 


into the 


ports as to 
The scavenge valves 
pressure is 
ing out the 


ire then opened, and 
admitted into the cylinder, 

burnt 
gases 


air under 
remainder of the 
With 
into the 
reached the 


gases 


exhau passages these 


some of the 
By the 
bottom of its 


sca- 


venge air also passes exhaust time 


stroke the 
the cylinder is left full 
stroke to 


the piston has 
ivenge valves are closed, but 


of clean air ready for the compression com- 


mence 


There are different arrangements made by different 


makers for supplying the scavenge air In 


eylinder has its 


some de- 


signs each main own air-compressing 


irrangement and receiver In other designs sometimes 


one and ometimes two air pumps are provided, some- 
times worked by cranks from the crank-shaft and in 
ome cast by levers similar to the method of working 


air pumps in ordinary marine steam engines. 

applying the 
enter through special 
the cylinder cover, another by admitting it at 
one side of the bottom of the cylinder 
uncovered by the piston, in the same 
uncovered. In this latter 


and the 


There are also different methods of 


cavenge air, one allowing it to 
valves in 
through 
that 


case, the 


ports 
exhaust 
scavenge 
ports on the 


way 
ports are 
ports side 


are on one exhaust 


other. 


the scaveng 
that of the 


The volume of air pumps is considerably 


cylinders, 





greater than the proportion being 


n general not less than 1.8, 
that all the 
As the 
pass from the reservoir into the cylinders every revolu- 
1 which the air in the 
upor the 


This is necessary to insure 
burnt gases be swept out of the cylinder. 
full quantity of air dealt with by the pump must 
on, the pressure to reservoir at- 
When 
force the 
small. Hence 
load 


tains depends scavenge-valve openings. 
required to 


they are 


these are large a less pressure is 


air through them than when 


the larger the openings of these valves the less 


there is thrown on the scavenge air pump. 


In some designs the scavenge air pressure is as much 


os 7 Ibs. to 8 Ibs. per sq. in 
> Ibs. to 4 lbs 

In the preceding engines the pistons are of the trunk 
form In the double 


.; in others, it is as low as 
above the atmosphere. 
-acting two-stroke cycle engine they 
made of box form, fitted with 
they through the burn- 
side of piston, have to be spe- 
also, in general, have to be 
cooled by either oil or water circulation. Water is the 
best cooling medium, as its specific heat is about three 
or four times prefer oil, as any 
from the water circulation washes off the lubri 
cation of any of the rubbing parts which it touches, 
The admission, 


ure necessarily and are 


piston rods, which, since pass 


ing gases at the lower 


cially cooled The pistons, 


that of oil, but some 


leakage 


fuel and other valves are designed for 
bottom of the cylinder. 
middle of the 
pistons, as in the 
cover the ports at 


both the top and 
ports are in the 
and the 


The exhaust 
length of the cylinders, 
single-acting engines, un- 
nearly the end of the stroke. 

In small engines of the single-acting type, the pistons 
are not water or oil-cooled, as it is found they may be 
kept at a temperature by their contact 
which are water-cooled. A 
objectionable as it is in an 


sufficiently low 
with the 


heated 


cylinder sides, 
piston is not so 
ordinary gas or oil engine with timed ignition, because, 
in the Diesel engine, pre-ignition cannot occur. The 
main objections are that, with a large piston, overheat- 
ing of the crown may be the cause of structural weak- 
ness, and that the expansion of the metal by its high 
temperature rendcrs it necessary to make the piston 
initially smaller than the cylinder bore. This 
has to be arranged in al] engines, and the exact amount 
of allowance is one of those points in which experience 
is the only guide. It may be said here that this is a 
matter of extreme importance in those engines in which 
there are No This will be again referred 
Experiments are being made in the case 
engine with a diameter of cylinder, to 
whether it is practicable to run it without 


crown 


piston rods. 
to further on. 
of an large 
ascertain 
special piston cooling. 

In all the types of engines, highly compressed air is 
needed for starting purposes and also tor the fuel in- 
jection. This has to be supplied by an air-compressing 
plant worked by the main engine. 
sometimes performed in 


arrangement is 


The compression is 
two stages, but a three-stage 
generally used. The compressed air is 
cooled at each stage. The volume of the compressor is 
such as to provide a small surplus each revolution over 
that required for the fuel admission in continuous work- 
ing. This surplus is stored in a reservoir constructed 
usually as a battery of seamless steel bottles. These are 
tested by hydraulic pressure to 120 atmospheres. A 
safety valve is provided loaded to 60 atmospheres. The 
compression of the air is attended by the deposition of 
moisture from it, so that means of draining the 
bottles should be provided. 

Naturally, there are 


steel 
advantages and disadvantages 
with each type of engine, and a judicious consideration 
of these should determine which is the more suitable 
any particular case. The two-stroke 
double-acting engine will be higher than a single-acting 
one with the same diameters of cylinders and stroke, 
but the power will be obtained with a less number of 
cylinders. On the other hand, there is considerably 
more complexity in the valve arrangements and a prob- 
ability of difficulty with piston-rod stuffing-boxes, to say 
nothing of the trouble of cooling the pistons and rods by 
water or oil circulation. There is also likely to be 
considerable difficulty owing to want of access for over- 
hauling. It should be stated that no experience has 
been had, as yet, with large engines of this type. 


type to use in 


Comparing single-acting engines of the two-stroke and 
four-stroke type the former require only half the num- 
ber of cylinders which are requisite in the latter, either 
to produce the same power or the same degree of uni- 
formity of turning moment. The four-stroke, therefore, 
means a necessarily a heavier one 
also. The engine, being 
actuated by with the same rotational speed as the 
crankshaft, is simpler than that in a four-stroke engine, 
and the reversing 
plici..ed. The 
tion of the 
from the 


longer engine, and 


valve-gear of the two-stroke 


1 sha 
arrangements are much less 
requires the 
which are 


com- 


two-stroke, however, addi- 
absent 
supplying 


mechanical 


scavenge arrangements, 
and the necessity for 
working makes the 
efficiency less. On the question of efficiency, however, 
it may be urged that the four-stroke engine has to 
overcome the friction of the piston, etc., for what may 


four-stroke, 


the energy for these 


be called two idle strokes out of every four, and this 
must, to some extent, counterbalance the energy neces- 


sary to work the scavenging pumps. 
engine all the hot used 


In the four-stroke 
gases have to escape past the 


which 
other 


exhaust valves, thus may become abnormally 
heated. On the hand, in the two-stroke engine 
they have to pass the bars between the exhaust ports, 
and it is thought by some that although these parts of 
the cylinder are water-jacketed, they must become over- 
heated and lose their accuracy of surface, and it must 
be remembered that al] the piston 
these every stroke. Extended experience will be 
required to settle all these points. It may be mentioned 
that an engine is being made on the four-stroke system 
in which the major portion of the exhaust passes out 
of the cylinder through ports, in the case 
of the two-stroke engine, leaving only a part of the 
burnt gases to be pushed out of the cylinder through the 
ordinary exhaust valves. 


rings have to pass 


bars 


precisely as 


Indicator Cards. 


It is instructive carefully to examine the indicator 
diagram of a Dicsel engine (Fig. 1), and to compare its 
compression and expansion lines with adiabatic 
When it is remembered that the circulating 
abstracts about one-fourth of the total heat of combus 
tion of the fuel, it will be seen that adiabatic conditions 
must be widely departed from. At the commencement 
of the compression the air temperature will not be very 
different from that of the atmosphere, and the air will 
no doubt receive 


curves, 
water 


some heat from the cylinder walls 
During the compression, after its temperature rises 
above that of the cylinder walls, some heat must be 


given up, so that the pressure will not quite reach That 
due to adiabatic compression. 

During expansion, when its temperature is so 
high, it must impart a very considerable 
heat to the cylinder walls, so that 
complete, its temperature, and 


very 
amount of 
after combustion is 


therefore its pressure, 






must fall below that due to adiabatic expansion. The 
fact that during nearly all the expansion the pressure 
is above that of the adiabatic curve shows that com 
bustion must be taking place almost throughout the 
stroke, and to such an extent as to supply more heat 
x 
' 
3 
a Mean Pressure 
2} WeLbs. per SgIn 
| 
Ss 
8 
3 
= 
Fig. 1. Typical Indicator Card of a Two-Cycle 
Diesel Engine. 
to the gases than is being abstracted by the cylinder 


sides. It 
place in 


is necessary for complete combustion to take 
order to prevent the fouling of the cylinders 
by the accumulation of carbonaceous or tarry residues, 
and it is this necessity for completion of the combustion, 
which may be termed slow, compared with the more 
rapid burning of the major part of the fuel admitted, 
which limits the amount of fuel usable per stroke. It 
can be readily understood that the physical condition 
of the pulverization of the fuel is of the greatest im- 
portance. If the spraying is not fine enough, the com 
will not be sufficiently rapid, whilst, if it is 
too fine, it may be so fast as to raise the pressure above 
500 Ibs. per sq. in., which should be the maximum ob 
tained. It would thus appear that different adjust- 
ments of the fuel valve will be required with different 


bustion 


qualities of oil, which may vary in their chemical 
composition and also in their viscosity. Further, the 
conditions also will to some extent depend upon the 


speed of the engines, 


In small cylinders, only one fuel-valve is employed. 


It is placed centrally. In very large cylinders, it is 
thought that more than one must be used in order to 


provide for a more uniform distribution of the fuel 
into the compressed air, but the conditions determining 
the number actually necessary are matters 
only be ascertained by experience. 

From the results obtained with a Carels Diesel engine 
in some tests made by Professor H. Ade Clark at Ghent, 
which were published in ‘“Engineering’’ (London), 
August 7, 1903, it appears that the total amount of air 
used per stroke was 3.31 times that theoretically neces- 
sary for the complete combustion of the fuel. This shows 
that the limiting quantity of fuel which can be con- 
sumed in the engine depends not so much upon the 
oxygen supply as upon the time element, and, as above 
indicated, must be considerably influenced by the phys- 
ical conditions of the spraying. 

The large amount of air used must have a consider- 
able influence in lessening the temperatures obtained by 
the combustion, but these would be almost the same 
whether the dilution was with clean air or whether some 


which can 


small part of it was composed of already burned 
gases. With an admixture of burned gases, such as is 
always present, for instance, in an unscavenged gas or 
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petrol engine, the combustion would probably be some point to a mimimum of six cylinders with the four- be obtained with the main engine This engine might 
what slower; but it is worth investigation whether, stroke cycle, of three cylinders with the two-stroke also be used for working the pumps for bilge and fire 
under certain conditions, which of themselves neces- cycle, and that the larger number of cylinders employed purposes, as these pumps are only required on emer 
itated slower running of an engine, complete combus the smoother and better the engines will work. Against gencies when part of the electric light may be dispens 
tion and the consequent prevention of fouling of the this, however, is the fact that the larger the number with The ventilating apparatus can be electrically 
cylinders would not be obtained in cases where a less of cylinders the greater will be the number of moving driven, the motive power being the ame engine as i 
than normal oxygen supply was obtainable. This point parts, and the more the attention required. More space used for electric light. The ballast pump may be a 
will be iin referred to later on. It may be noticed will be demanded for the engines, which will also be team pump werked from the donkey boiler, but it may 
that in a four-stroke cycle engine there is ‘always a come more costly. With the larger number of cylinders, be dealt with by working it by means of a small sepa 
mall proportion of burned air present in the charge, however, in general, owing to the more evenly dis rate oil engine 
as the clearance space must be left full at the end of tributed stresses, the smaller will be the size required There remain the steering gear, whistle, distiller and 
the exhaust stroke for the shafting for the same power. heating appliance The alternatives proposed are 

In dealing with large powers, it is not to be wondered When very large powers are required, the question I Having a donkey boiler separately fired by oil fuel 
at that there are different ideas amongst engineers who will arise as to the upper limit of size of cylinder per ontinuously at work at sea for all these purpose 
have had experience with Diesel engines as to the best inissible. On this point there is no actual experiencs 2. Utilizing the heat of the exhaust gases by passing 
course to adopt, viz., whether to use a large number of It is stated that there need be no limits of size other them through an auxiliary boiler. and raising sufficient 
small cylinders or a less number of larger ones. For than those demanded for- strength considerations. With steam for this purpos 
land engines where very heavy flywheels can be larger cylinders, however, it is thought that multipl elaine Abies tenella Sieeinel: anit nail He ol 
adopted, the conditions are altogether different from fuel admission valves will have to be employed in pressed air from the first stage of the compressor whic! 
those obtaining on board ship, and one, two, three or general, it is thought that for very large powers it will would be made larger for the purpose 
any number of cylinders can be employed, according to be advisable: to wee more than one line of shaftine: ‘Tien: neces atheenadidh tnd teaithe Su da a He 
the choice of the builders, provided the flywheels are keeping the sizes and numbers of cylinders on each view of the great quantity of heat which passes off wit! 
made sufficiently heavy to give the steadiness of motion shaft within reasonable limits. the exhaust gases According to Professor A. Clark 
requisite. On board ship, however, flywheels are site One point in connection with the number of cylinders tests, previously mentioned, nearly one-third of the total 
desirable, and very heavy ones are altogether out of is the question of handiness for manoeuvering The heat of combustion passes off in this way In the four 
ee QUEER, ORNS. tee SS ee ee engines have to be started with compressed air, and troke cycle engine these gases have a temperature of 
oe ee when they have commenced to move the air arrange- about 700° F., and are, therefore, capable of giving a 
Torsion Moment Diagrams. ment has to be put out of action, and the fuel supply good, useful effect in a boiler. In the two-stroke cycle 
In determining the number of cylinders requisite in put into gear. In the six-cylinder engines of the however, owing to the dilution of the hot gases with the 
any given case, it will be well to examine the torsion “Vulcanus” the starting arrangements have been sub excess of the scavenging air, the temperature will be 
moment diagrams divided, so that the change over can be first made with much less, and will probably be not greater than 
It will be seen from the indicator diagram that, when three cylinders, whilst the other three are still working 100° F 
working at full power, the forward pressure starts at with compressed air, after which the change can _ be Besides these auxiliaries, the Diesel engine require 
o00 Ibs, per sq. in., and at the end of the expansion it made with the remainder. The experience of the readi others of its own The quantity of circulating water 
falls to less than one-tenth of this amount; the back ness of handling which this method provides is so satis required to keep the cylinder cool is very large. This 
pressure similarly varies from atmospheric pressure at breakdown of one of the oa is probably best supplied by a pump worked from th¢ 
the commencement of the return stroke to about 500 ed in some larger engines . \ main engines, but in view of a possible derangement of 
lbs. at its termination. These conditions are altogether being made by the same firm / \ this pump, it will be desirable to have also a separate 
different from anything occurring in a steam engine Another point in connection 
The effect of the inertia of the reciprocating parts, how- with the best number of 
ever, is considerable at full speed, lessening the maxi- cylinders to employ in any | 
mum load upon the crank pin at the commencement of particular case arises when | 
the forward stroke and augmenting it towards the end, consideration is given to the a A 
so as to tend to give a more uniform distribution of possibility of working the \e---------- pil ichichndaidaigititacamaee ™] 
load throughout the stroke, and similarly during the engines in the event of the i 
rs ; ; breakdown of one of the 
compression stroke the inertia effect also tends to uni- Gitadees, clneaiian sie Fig. 2. Cae Cylinder, a 
ss ; ; ; etc. In a_ steam engine,  " 
As, however, in starting the engine, the motion has shane alin tebe eaten j ‘ / . 
necessarily to commence at a low speed, at which the in which one cylinder only / \Neglectinginerua AN 
inertia effect is negligible, it is desirable to examine the is disabled, and the engiue / Gee iff \ 2yrcle-SbyL! 
torsion moment diagrams with the inertia neglected, as can still be worked by the } — ly of if) ‘ 4 Gycle-6 Gy? 
well as when under full-power working conditions. Figs. remaining two without a seri- } ‘ { jf : _w Mean, | Sele tat? 
”’-5, showing the moments under normal working condi- ous loss of power or speed, / \ | Yycle Boyt! 
tions, are reproduced from some kindly supplied by each of the remaining pistons yf . | Uy ean) 
Messrs. Sulzer Brothers. Upon some of them have been getting a higher pressure \ 4 \ } 
drawn dotted lines, showing the conditions which apply upon them than when work- ate ——*. s \ 
upon starting, without allowing for the inertia. ing under normal conditions. ; | Nie ‘ } 
In the four-cycle engine, it will be seen (Fig. 2) that In the Diesel engine, un- i ease Sah Whack ine ike i] eo ita Sade | | 
with one cylinder only the torsion moment varies from der similar conditions, one . A] i . | > 
13 times the mean effective moment in a positive direc- cylinder may be disabled, oe « z - aed 
tion to nearly four time the mean in a negative direc- and the aeent wie still be Fig. 3. Four Cy- Fig. 4. Six Cylin- Fig. 5. Eight Cy- 
tion, a total fluctuation of about 17 times the mean. able to work at their fuil Natnte: - Feiilus e c y 
When four cylinders are used, the torsion moment Pressure; the loss of work ; ay y ders, our-Uy- linders, Four- 
varies, as shown in Fig. from about 2% times the then will be less in propor- cle; and Two cle; and Three Cycle; and Four 
mean moment to one-tenth of the mean moment in a tion to the number of cylin- Cylinders, Two- Cylinders, Two- Cylinders, Two- 
negative direction, the total range of stress being 2.3 ders employed. Cycle. Cycle. Cycle. 
times the mean. In the corresponding two-cylinder It may be here mentioned 


two-stroke cycle engine, the range is greater, being from 


a maximum of 2.8 to a minimum of — 0.68 times, or 
approximately $314 times the mean stress. The figure 
further shows that in this case the four-stroke cycle 
engine will work more smoothly than the other. 
Considering the four-stroke cycle engine with six 
cylinders, which is the smallest number of cylinders 


likely to be proposed with this type of engine, and the 


corresponding two-stroke cycle engine with three cylin- 


ders, Fig. 4 shows that in the former the stress varies 
from 1.85 to 0.25, a range of 1.6 times the mean, and in 
the latter from 2.1 to zero. The advantage again is in 
favor of the former. 

Comparing a four-stroke engine with eight cylinders 
with a two-stroke single-acting with four cylinders 


(Fig. 5), and a double-acting engine with two cylinders, 
that all three engines have about equal 
torsion the range being from 1.75 to 
With these numbers of cylinders, the 


motion approximates in uniformity to that obtained with 


we see varia- 
tions of moment, 


0.37 in each case 


a steam engine with two cranks. 

If we similarly examine the diagrams of a four-stroke 
cycle engine with twelve cylinders, a two-stroke with 
six cylinders, and a double-acting with three, we find 
in all three engines a fairly uniform torsion moment, 
the ratio of maximum to mean being not greater than 
1.15, which is less than is usually obtained in an ordi- 
nary triple-expansion steam engine. It may fairly be 


said that 


ing further to be desired regarding steadiness of motion. 


with these numbers of cylinders there is noth- 


Best Number of Cylinders. 


In 
in 


deciding 
any case, 


upon the number of cylinders 
considerations of the 


to employ 


turning moments 


FIGS. 2 TO 5. 








that in the four-stroke cycle TORSION MOMENT DIAGRAMS OF DIESEL ENGINES 
engines actually made or in WITH FROM ONE TO EIGHT CYLINDERS. 
process of building for (Dotted curves in all cases show the combined moment when inertia is not 
large ships, either six or taken into account. They represent low-speed or starting conditions when the 
eight cylinders are being mertia effect is negligible.) 
used per shaft. In the two-stroke cycle single-acting connection with the ballast pump. The air compressor 
engines, four cylinders seem to be preferred, whilst for supplying the compressed air used for injecting the 
the double-acting engines being built have three cylin- fuel will also be worked by the main engine, but a 
ders. Both five and six cylinders have been proposed supplementary compressor will be necessary to keep up 
for the two-stroke cycle. the supply of air which is used manoeuveriy 
Auxiliaries. This must be worked by a separate engine Further, 
In a steam vessel, besides the main propelling ma- in the event of the receivers losing the air pressure 
chinery, there are a number of auxiliaries, all worked from any cause, it is necessary to have another small 
by steam. It remains to be considered what would be engine which may be started without compressed air 
the best way to provide for doing their work in a vessel (say, a small paraffin engine), in order to obtain a 
fitted with Diese] propelling machinery. The more im- sufficiency of compressed air, preferably in a small 
portant are the following: separate reservoir to start the auxiliary compressor 
(1) Steering gear, (2) whistle, (3) donkey pumps for ©®8!ne. 
bilge and fire service, (4) electric-light machinery, (5) The size of the auxiliary compressor demands atten 
distillers, (6) steam-heating apparatus, (7) water- tion. When an ample volume of reservoir is provided 
ballast pump, (8) winches, ({) windlass, (10) ventt- a comparatively small compressor is sufficient, ag it can 
lating apparatus in passenger vessels. be kept working continuously, whilst the demand for 
Of these, one to six and the last are always required air for manoeuvering is intermittent If, howeve t 
at sea, the remainder are generally only needed when desired to consider it as a provision against a break 
the vessel is either in or near port. Probably for these down of the main compressor, it must be made nearly 
latter the best solution is to continue the present prac as large as the main The quantity of air delivered 
tice of working them by steam from a donkey boiler, through the fuel valve depends upon the time the valve 
which may be fired with oil fuel. This boiler can be is open, and, as the proportion of this to the time taken 
put into action only when in or about to enter port. for a revolution of the engine is fixed, it follows that 
For the remainder there are some alternatives. each cylinder will use about the same quantity of air 
The electric-light machinery presents no difficulty, as per minute, irrespective of the number of revolutions 
it can be worked by a small oil engine of either Diesel that is, the air supply required will be the same whether 
or other type, using the same kind of fuel as the main the engine is running fast or slowly. If, 


engine, resulting in a similar economy of fuel as will 


therefore aa 


small the 


auxiliary compressor is used for main en 
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the only way to keep up the pressure necessary 





» inject the fuel will be to shut off some of the main 
ders entirely, working only with a similar propor 


ion of the whole to that which the capacity of the 


i1uxiliary compressor bears to that of the main com 
pressor, As a security against breakdown of the main 
ompressor, therefore, it would appear that it is ad- 


visable to have it designed so that all working parts 
are easily accessible, and to provide a spare piece for 


‘ h part which is likely to become deranged. 


Modifications in Design for Marine Service. 
With regard to the upkeep of the engines, much can be 
aid Up till recently these engines have been designed 

to meet conditions of service on land differing very con 
iderably from those at sea On land it rarely happens 

that the engines are worked continuously day after day 


without stopping, and still more rarely without a weekly 


top These give opportunities for cleaning and for 
mall adjustments At sea they are required to work 
ontinuously The present marine steam engine is the 
result of many years’ experience and evolution, and it 


he Diesel engine is to be successful at sea it must 
be made in accordance with marine-engine practice 
wherever possible, 

On land, it igs customary, for example, to have the 
onnecting rod working on a gudgeon secured inside the 
trunk piston. The piston itself serves as a guide. Ma- 
rine engineers are accustomed to have the gudgeon 


exposed to view; its adjustment can then be quickly and 
i 





curate accomplished, and it can be ascertained at 
every stroke whether its lubrication is satisfactory. In 
1 double-acting steam engine, the alternate thrust and 
pull of the connecting rod always tend to keep the 
guide surfaces in contact—that is, the load on the guide 
is always one way, and if there is any slack there is no 
blow and noise. In a Diesel single-acting engine the 
impulse on the down-stroke and the compression on the 
up-stroke require the guides to be on opposite sides; 
hence, if there is the least slack due to wear in the 
guides, there is a knock both at top and bottom of the 
stroke This, for an engine to run continuously, neces- 
sitates adjustable guides. The net result is that the 
gudgeon should be outside the piston, and should have 
eparate adjustable guides, as in an ordinary steam 
engine In other words, a piston should be used as a 
piston only, and should not fulfill the dual functions of 
piston and guide. 

In land engines, it is a satisfactory arrangement to 
have the guides bored out to cylindrical surfaces, which 
can be made axially true with the cylinders. This 
would not be satisfactory for long in a marine engine, 
is, owing to the wear and possibly to the yielding of 
the thrust, the crankshaft gradually works forward. If 
the guide surfaces are plane, a little wear of this kind 
does not give trouble Too much attention cannot be 
given to the lubrication of the pistons in the cylinders 
'n the steam engine practically none is required, but in 
the Diese] engine it is necessary that the whole of the 
rubbing surfaces should be well lubricated. The lubri 
cation is forced, and the arrangement should be such 
that, for each part requiring it, the oil supply, drop by 
drop, should be visible, so as to render it positively 
certain that no deficiency is occurring. It is desirable 
also, that the water circulation of each part should be 
controllable 
arine engines built crankshafts have almost en 


In 1 








tirely superseded solid ones, and marine engineers are 
not likely to go back from their use. This will neces- 
tate the strokes of Diesel engines being made longer 

proportion to the diameters of the cylinders than is 
usual in land practice. 

Much more consideration will have to be given to the 
iceessibility of every working part than has been done 
n some designs. Every part of the engine which re 
quires periodical inspection or occasional adjustment 


must be made ea Provision must be 





ily accessible 
made for the possibility of renewing the crankshaft 
without lifting the engine out of the ship In short, 
the Diesel marine engine should be Diesel only as _ re- 
gards the cylinders and their accessories, and should be 
of the ordinary marine type as regards all the’ rest of 
he engine. 
In some designs of two-stroke cycle engine each cylin 
der has been arranged with its separate scavenge pump. 
In other designs one large double-acting pump supplies 
ill the cylinders In the former arrangement, if one 
cylinder fail from any cause, the remainder are not 
interfered with, and if a scavenge-pump valve gives 
out, only the one cylinder which the pump serves will be 
disabled. Where, however, one large pump serves all the 
cylinders, while it is recognized that the arrangement of 
the pump with one piston and one mechanically-worked 
valve is very simple and most unlikely to get out of 
order, yet it must be admitted that its failure, if it does 
occur, will occasion a complete stoppage of the engine. 
Possibly in recognition of this, some recent designs pro- 
de for two independent ivenge pumps, both to be in 
use under normal working condition It is improbable that 
iged at one time, and seeing that the 
air supply in each cylinder contains three times the 





quantity of oxygen chemically necessary for the com 
plete combustion of the fuel, it is expected that in the 
event of one pump only being at work there will be suffi 
cient air supplied to either work all the cylinders with 
a reduced fuel supply, or to work, say, three out of four 
ot 


the cylinders at nearly full power. 





{The remainder of Mr. Milton’s paper takes up 
in detail the design of crank shafts and tunnel 
shafts for Diesel marine engines and will prove 
of great interest and value to any one called 
upon to design them. The following report of the 
discussion of th's paper at the April 6 session of 
the Institution of Naval Architects is an abstract 
of the report published in ‘Engineering’ (Lon- 
don), April 14, 1911.—Ed. ] 

Discussion. 

Dr. Diesel opened the discussion Referring first 
to Mr. Milton's statement with regard to the use of 
tar-oils, he said that while Mr. Milton appeared 
to hold that the use of such oils as are made 
from ordinary coal-tar were of interest only in 
land installation, he (Dr. Diesel) thought that this 
was not due really to the class of engine employed. All 
countries which were not independent as regards liquid 
fuels had considerable interest in finding alternative 
fuels, for two reasons: (1) in order that they might 
become independent of foreign supplies; and (2) that 
the artificial raising of prices by trus 





s and syndicates 
might be impossible. No war fleet could derive the full 
benefits from the new prime mover if it remained de 
pendent on other countries for its fuel, and no large in 
dustry in land engines, could develop if the price of fuel 
Was subject to market operations such as had _ been 
known with lamp-oil. For these reasons the German 
makers of the Diesel engine did not let the matter rest 
until they had settled this question of tar-oils. Today 
this might be said to have been settled, and any kind 
of liquid fuel, natural or artificial, could be used in 
Diese] engines. 

The way this was accomplished was to use two kinds 
of fuel. A small quantity of easy-burning oil was in- 
jected first, and the main quantity of the heavier oil was 
injected subsequently, after the temperature had already 
been raised by the inflammation of the lighter oil Only 
one fuel-injection valve was used for both oils. An engine 
working on this principle was a universal engine, and 
could use any kind of fuel without alteration in the 
fuel-valve or injecting apparatus, The Diesel engine 
was thus independent in its choice of fuel, and there was 
therefore no likelihood of trouble arising from stoppage 
of supply or rise of prices. 

With regard to Mr. Milton’s statement that the weight 
of fuel carried for a Diesel-engine-driven ship would 
be only 28% of that necessary on a steamship, Dr. Diesel 
said the true advantage was greater. Mr. Milton’s 
ligure was based on consumption per brake horse-power, 
hut in practice boilers had to be kept fired even when 
there was no work to be done. The Diesel engine only 
consumed oil in proportion to the actual work done. 
This was of great importance in warships, especially tur 
bine-fitted vessels, where the consumption at low speeds 
was high compared with the power developed. This was 
not so with the internal-combustion engine, The pro- 
portion of fue] to be carried would, with Diesel engines, 
only amount to one-fifth or one-sixth that carried for a 
team-driven ship. 

In connection with the description of the two-stroke 


ke to add that the Diesel engine was 





cycle, he would | 
destined to be essentially a two stroke engine, for the 
following reasor (1) because scavenging was done with 
pure air only, and not with a mixture of gas and air, 
so that there were no fuel losses by the scavenging; and 
(2) because ample scavenging air can be used, and the 
process made thorough in every way. He considered that 
the marine Diesel engine of the future would be the two- 
troke cycle engine 

Mr. Milton had spoken of the oil-cooling of the pistons. 
This had, of course, to be accompanied by some process 
of cooling the oil itself in an apparatus like a surface 
condenser Though this was a slight complication, oil 
cooling simplified the engine itself and all the cooling 
devices Broadly speaking 





different kinds of fuel could 
be injected with one adjustment of the fuel-valve, and 
there was only necessary a variation in the pressures 
of the air used for injection This could be arranged 
for by the man in charge, according to his experience. 
Tar oils—that is, the oils made from coal-tar—were the 
only class which needed the special arrangement re- 
ferred to 

The question of whether many small, or a few larger, 
cylinders are best had not yet been settled, except as re 
gards submarine where only one solution of the prob 
lem was possible, on account of the restrictions of space 
In this case, undoubtedly, double-acting engines would 
be too high Single-acting two-stroke cycle engines 
were already under construction for submarine-boats 
of about 5/444) HP., with two propellers, there being 
eight cylinders per shaft and two scavenging pumps 
placed at both ends of the engine. With this arrange- 


ment perfect balancing could be secured, and the engine 
rendered free from vibrations, which was of importance 
Freedom from vibration was very difficult to secure witf 
a few large cylinders, and possibly this would have a 
strong influence on the question of type. 

The question of the use of large double-acting cylin- 
ders would probably be settled this summer by ex- 
perience with the S.00-HP. ship of the Hamburg 
American ‘line, being built by Messrs. Blohm & Voss at 
Hamburg. 

It was well known that a_ six-cylinder engine was 
entirely balanced if two of the six cranks were always 
placed in the same plane and in the same direction sym 
metrically about the middle of the leneth of the engine 
Such an engine had only three different crank positions, 
at 120°, and only three impulses per revolution, In the 
Diesel engine, especially for low speeds and manoeuver 
ing, in order to do away with the fly-wheel, it was 
necessary to have as many impulses as cranks, and 
therefore in a six-cylinder engine the cranks would have 
to be set at (°. Such an engine was no _ longer 
balanced, but by adding two scavenging-pumps at both 
ends, and by carefully arranging the weights of the 
reciprocating parts and crank angles, it was possible to 
produce an entirely balanced engine. The same could 
be done with eight or more cylinders. This arrangement 
moreover, gave entire security in case one scavenging 
pump failed. It was a better arrangement than that in 
which the scavenging-pump was placed under the cylin 
der, when proper balancing could not be secured, and 
when the pumps were entirely inaccessible The mod 
ern three-stage compressor used in these engines, with 
inter-stage cooling, was found to be very reliable. He 
might point out that the quantity of the air used for the 
injection of the fuel increased rapidly with a decreas 
ing number of revolutions, and was not constant as 
stated in the paper. 

With regard to the general design of the engine, he 
thought that if the double-acting type was the engine 
of the future, then the crosshead had to be accepted. 
As long as the single-acting engine prevailed he thought 
the combined crosshead and trunk piston best. After 
making engines with crossheads, manufacturers had 
abandoned it, since it was possible with the trunk piston 
to provide much greater bearing surface than in the ec 





of a crosshead, resulting in less wear. The lubrication 
also, under pressure, of an enclosed cylindrical guiding 
surface was much better than in the case of open 
guides, while the piston moved also over perfectly cooled 
walls; whereas a crosshead always tended to heat and 
was difficult to cool Theoretical and practical reasons 
supported the use of the -trunk piston and crosshead, 
and the only thing against it was the fact that the gud- 
geon-pin was inside, This, with modern systems of lu 
brication and oj] cooling, was a very slight point. Steam 
engine builders and shipowners might not readily, accep 
these views. He had met with similar opposition twelve 
years ago in connection with land engines, but that had 
now been overcome. 

While the total annual output of Diesel engines of all 


kinds now amounted to several millions sterling, marine 
engines had only been built in small sizes. He knew 
however, of 250 ships fitted, or being fitted, with such 
engines. The most important field had, up to the pre 
ent, been that of submarines, in which work France 
took the lead seven or eight years ago, Today all im 


portant European countries except Great Britain used 
these engines on submarines Such installations ranged 
from 200 HP. to 5,000 HP. These boats were no longer 
merely weapons of defence, but were now useful i 
attack owing to their increased power and range of ac 
tion. Russia had some Dicsel engine-fitted gunboats 
and small cruisers. Tank-ships, with engines of 600 HP 





were also running. Vessels of several other types had 
been equipped. This year witnessed the introduction of 
the engine into large cargo boat The ‘Vuleanus 

built at Rotterdam, made a start, others would follow 


as, for instance, the 9,000-ton boat of the Hamburg 
American line 

A transformation in shipbuilding and ships of war 
would follow. Already one cruiser fitted with Diesel 
engines was under construction In connection with the 
equipment of war vessels he might be permitted to point 
out that the use of such engines would enable the 


radius of action to be increased so that a vessel could 
> 





sail round the world, battles and come home 
again, without taking additional fuel on board, being 


thus independent of coaling-stations. The engine could 





be arranged entirely below the mored deck, with mo 
of the machinery below the water-line. Guns could be 
trained to any point on the horizon, and their num 
ber and size increased, Such points as these would ulti 
mately lead to all countries embarking upon great 
changes in war-ship construction. 

At the close of Dr. Diesel’s remarks, Sir William White 


inquired if he. could give any information as to the 





largest power now used in a single cylinder on the 
Diesel system. Dr. Diesel replied to the effect that he 
hoped later speakers would give information on_ the 
point, but as far as he knew, the highest figure wa 
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1,000 
stroke 
The 


peech by 


HP 
double-acting 


(for a single cylinder); the engine 


Diesel 


was a two 
engine. 

second speaker was Dr. Bruhms, 
that Mr. Milton had 


scavenging air-pump 


He opened his 
stated that the 
should be 


working cylinders 


saying 
volume of the 
1.8 times 


about 
greater than the 
to the experience of 


According 


the speaker's firm, this was rather 


high; it was sufficient, he thought, in long-stroke, slow- 
running engines to have a volume of 1.2 to 1.25, and in 
quick-running engines with short stroke~—as submarines 


and torpedo-boats—this volume should be increased to 


1.5. The volume of these scavenging air-pumps should 
not be greater than was absolutely necessary. lt was 
not important for the air within the cylinder to be 
absolutely pure; some residues might remain, and the 
efficiency of the engines would not be disturbed. But 
if the pumps were too large there was a great loss in 
extra work 


It was, however, of great importance to so arrange the 


scavenging air-pumps that there was a constant pressuré 


in the receiver into which the air passed from the pumps 


and then to the cylinder If this pressure were con 
tant, it could be rather lew In reversible engines this 
receiver should always. be mall, so that the necessary 
constant pressure could be raised very quickly Other 
wise there was danger that the engine would not art 
up promptly. For these reasons he would not advise 
the use of only one pump; it was better to have at least 
three pumps, in which case it was possible to have a 
nearly constant pressure in the receiver, 


Mr. Milton had also spoken of the number of engine 


cylinders According to the speakers’ experience, by ar 
ranging to dispense with the flywheel it was possible to 


ivoid very serious trouble and danger At the works at 


Nuremberg, they had made trial of a three-cylinder 
double-acting engine, and they had found very serious 
torsional] strains in the crank-shaft, These disappeared 
when they took off the flywheel, and they had there 
fore come to the conclusion that there should be suffi- 
cient cylinders to avoid the need of a flywheel, but not 
more For the purpose it was enough to have in two 


gines three double-acting cylinders or six single 





acting cylinders If such engines had a flywheel, the 
danger of strain or of heavy vibrations within the 
crank-shaft was always present In their case, as they 
had had many failur with flywheels, they intended to 
try to get along without Three double-acting 
cylinders were Sufficient to yé a torsional moment 
which never became negative, so that the engines could 
run without a flywheel. 


With such an 
number of 


engine, it was possible to 
one-third 


was to 


diminish the 
or one-fourth of the 
120 to 150 


revolutions to 


higher speeds; that say, engines of 


r. p. m. could be run at 30 to 40 r. p. m. 

The author had also spoken of the difficulty with pis- 
ton-rod stuffing boxes In the works at Nuremberg they 
had made an immense number of gas-engines of the 


double-acting four-cycle type, which involved some 1,544) 





stuffing-boxe ome of which had been running ten years 
ind more At first they had had difficultie but these 
had beer overcome 

The g engine with the trunk piston, of 
which Dr. Diesel had spoken, always resulted in smoke 


uing from the lower end of the cylinder, and this in a 
closed engine-room was not only uncomfortable, but also 
dangerous to the crew If the engine were double-act 
ing, and the stuffing-boxes had a small chamber from 


which the es were drawn off and led to the suction 








chamber of the scavengi pumps, no smoke would issu 
from the tuffing-boxes Care, of cours¢ hould be 
taken to see that the tuffing-boxes were sufficiently 


ght With a 


ilway be 


double-acting engine a 
the 


engines for 


crosshead must 
used Dr 
tt 
presented no difficulties 
that 


Diesel was, speaker thought 





right in saying it for stationary 


The 


however, 


purposes 


trunk piston speaker was 


of the opinion such pistons, would not do 


for marine engines The marine engineers always de 


ired a crosshead, and therefore they should 


The 


have double 


acting engine single-acting engine if fitted with 


crosshead was more expensive, and was also more 
dangerous, on account of the very long crank-shaft. 

With regard to cooling of the piston and piston-rods, 
up to now they had always used lubricating oil They 
had also tried water for this purpose, but feared that if 


the pipes carrying it to the piston and piston-rods 


not absolutely tight, the 


were 
water would get into 
the 
question 
the 


had up to 


the oil 
within the 


bilge of the engine, and in 


the 


end endanger 
that 
exhaust-ports 

the 


forgotten 


the bearings With regard to 
the 
overheated, he 


trouble. It 


with 


the two-stroke engine bars of 


become present 


that 





no such should not be 


the exhaust-gases were seldom hotter than 400° C.; this 
was not high enough to cause trouble with the cast 
iron Many accidents, caused by valve failures, had oc- 
urred with engines having a large number of cylinders, 


but never with four or six-cylinder engines. It might, 


therefore, be assumed that with the 8 or 1(-cylinder en 
gine there was more risk of the cylinder gear breaking 
down. 


With regard to auxiliary one of the alterna 


tive methods which Mr Milton had proposed wa 


i 


engines, 


donkey-boiler separately fired bv ( for continu 


ous work at sea. The speaker did not believe it possible 
to use exhaust gases for this purposs In two-cycle en 
gines about 40 of the thermal units were used for 


working, 40" were absorbed by the cooling water and 
only 20° remained within the exhaust gas¢ Only 

very large plant therefore, would there be a sufficient 
amount of heat in the exhaust for heating a boiler. He 
believed a good arrangement would be that-in which a 


donkey boiler was used only when in harbor for working 
heating At sea t 


witched 


the winches and capstans, and for 


heating apparatus could be over to utilize the 


exhaust gases, while the steering-gear and all necessary 











pumps should be worked by electricity This could be 
generated by the compressor engine or by a pecial 
auxiliary engine 

In conclusion, the speaker referred to the quest 
which Sir William White had put to Dr. [Diesel as to 
the largest power for one single cylinde He iid that 
eylinders of 300 to 500 HP. were running ind had giver 
no trouble In their works they had made large 
engine which worked with 3,000 to 3.500 HP ym or 
crank only, and he could see no reason against building 
engines of 2,500 HP one cylinder 

Dr. Kroo of Amsterdam followed His firm owned 
the only sea-going vessel] fitted with th Die motor 
engine for commercial use—the “Vuleanu Tt vessel 


had made several long-distance 


ind he 


and consecutive 


would endeavor to place before the meeting a few 


of the difficulties experienced, which, however, were be- 
ing gradually overcome Diesel engines had been in use 
by his firm for‘’a number of years The ordinary builder 
of land engine was, untortunat¢ ta quainted with 





ea engine was required to do, and only by go 


ing to the practical marine engineer was it possible to 








obtain an engine suitable for driving a heavy cargo 

it an- economical speed The land engineer was wholly 
unfamiliar with the conditions the marine engine had to 
meet. Although the Diesel land engine had given excellent 
resul there were many minor details in connection 
with marine engine, such as that in the ‘Vulcanus,”’ 


which had 


The first 





taxed the designe ibilit 


anus” 


v 








voya 
Hamburg 


g with the air 


Vulk 
and back, the 


was made from 


Rotterdam to only trouble ex- 


perienced bein pumps This was. however, 








very trivial, and easily remedied. On the second voyage, 
made to Granton, the vessel encountered very heavy 
weather, the seas breaking over the ship and water going 
down the unnel The extra strain put upon the air 
pumps, through the engines, caused a lever to snap 
This new trouble was got over at by making 
new and stronger levers ince which there had been no 


further trouble 











whatever with the a pump The 

vessel wa then ent on a third voyage and the de 
fects found fter th trip were of very minor const 
quence Overhauling was found to have been unnece 

sary, and the hip proceeded again without repairs 

yn the second voyage there had been trouble with the 

piston ring eizing This was due to incomplete com 

bustion This must have been caused by the intake 

valve getting choked He would explain that a new 

D had been put on the r vali nd 1d been covered 

with wire gauze rt gauze had become choked and 


prevented the proper quantity of air being supplied 


This wa easily remedied 


On the 





question of cooling water versus air, it had 
been found in the case of the maller Diesel engines 
that neither water nor air was necessary In the en 
gines of the Vuleanu F r w emploved for cooling 
he « rs, with very good results For engines just 
ordered by 1} company and now being onstructed, 


however, water cooling would be adopted 


Bruhms had spoken of piston ind 





rosshead ay that his firr 


reliability in view Long pistons were liable to bend 
slightly at one le, and in doing so the pisto red 
after which it 


working 





onsidered that thi 


seizing of the 





piston, as it mi yp the shiz 


| p for several hours, wa 
a source of great danger With the heavier proportions 
he had adopted, this eizing would not occur It wa 


to avoid this that he had adopted the pistons and cross 





heads he used Dr. Diesel had said that trunk pistons 
offered no objections in land practice In h own @x- 
periments he had had 20 or 3O cases, at least, of such 
pistons seizing badly In the crosshead type the piston 


did not that 


was 


stick in manner. 


The discussion continued by Dr. Paul Rieppel, 





who said that Mr. Milton had referred to the paper 
which the speaker had published some four years ago 
on the combustion proces ir il engine The oil 
engine business had meanwhile rapidly increased, and 


for that reason the question of experiments had become 





of greater interest and importance. He ped that 
some firm or engineer would continue his experiment 
and test the behavior of oil at very high temperatures 
and pressures, in order to determine the exact rules for 
combustion in the engine and to be able to decide if 




















in oil were good o oO l ucl ( e |} would be 

id to SSist with any er inte n é 

Mi M n hae o referred oO experimer mad 
‘ uncooled | ol It might t oO ere n that 

clio o iy ha America there } been 

ru ng xr eight months a four-cycle double-actir 
engine o mall e, which was doing well with uncoo 
I on built by the Southwark Fou 
dry Co ir as he knew, a litary case ot 
i double running without special cooling 

With reg ssible difficulties, owing to want 
ot acce n he onsidered it feasible to 
build double-acting engir equally acce ble the 
ordinary steam engine in ship He highly appreciated 
wha the Lu ) ) 1é pe and Mr Kroo t i tid 
) te p sto nd I id ‘ gle 
wo-cycle engines nd on th point he w orry that 
1e could not agre v 1D DD I 0 
be used as a piston only the case of marine eng 

Mr. Westgarth stated that Messrs. Carels Frére with 
whom his firm we! working in buildi Diesel « ‘ 
had already made ind run experimentally a ing 
acting ingle-cylinder engine of the two ke cycle « 
1.200 HP this er e promised well He greed ger 
erally with the conclusions that the Diese and other 
marine oil engine should resemble much as possible 
in ordinary marine team en f Hie considered tha 
the author uggestion relative to the ize of the sca 
venge air pump were excessive The author had pre 


sumed that there would be as much air used with the 


engine 
















running slowly a when running fast Maker 

were overcoming that, and would not use so much air 
when running owly as when o u r 

It might be of interest if he submitted r ular ) 
what was now being done by Me I Rie irdso W 
garth & Co Lord Fi t in speakin o him ome 

me ago, said that if they could put a reasonable pro 
posal for an oil-engine-driven ship before him, he would 
ay down the ship and give the firm an order for the 
engine Messr Dixon were finally commissioned to 
build a hip to urry 3,100 to 5,200 tor total dead 
weight ft. long The ship would be exactly 
like certain existing one except finer 
lines aft, which were obtainable maller 


and faster running of In the 


final omparisor therefore ome ive to 
be allowed for this difference; bi bee 
foolish to spoil the experiment t lavishly 


to the idea of 


The engine room had been reduced 





ye consistent with getting the in ton 
ige under Board of Trade rule By carrying the fuel 
a y in ballast tanks th sua oal bunkers could 

be dispensed with, and somet ike 8,000 cu. ft. to 





10,000 cu. ft. of hold capacity was gained Then there 





4 he saving fected in dead-weight carrying ca 
pacity For reasons which he would explain later, the 
ngine were heavy; but, even so, nearly 100 tons were 
saved, as compared with the weight of engine ind 


boilers in the 
The 


tween coal 


steamship 


difference in the weight of fuel consumed as be 


and oil would show a saving of nearly 9 ton 


per day for ordinary work in the _ trade concerned 


If the figure wer put at S tons per these 


par 


ticular ships bunkered for twenty-five days’ steaming 





some 24) tor wer! saved for payable irgo There 
were, therefore t advantage provided they were 
not secured at too great a cost As regards the propell- 
ing machinery, the cost of oi] engine would be more 
than the ost of the ordinary steam engines for cargo 
boat 
Coming to the juestio oO h engine they were 
working with the Eng h Diesel Co. (Carels Frére oO 
Ghent) Althoug) hey tartec ( ourse with due 
consideratio of the act that tl wanted to economize 
fuel and weight, they had no intention of doing that 
it the expense of reliabilit It wa therefore, decided 
hat the engine hould be ow-running one and 
rong ind therefore ither n v¥ Notwithstanding 
had beer tid, nearly 100 I ruld be aved 
n the weight o he machinery rhe peaker did no 
igree with Dr. Diese] tha he onnecting rod top end 
hould be within e trunks, and it had been decides 
in this case that they must be outside It was also 
decided that the engine hould not have forced lubrica 


tion, but must be open and slow run 





seagoing engineer would see that he 


ordinary marine engine with a little bit 
top, perhap 


The er 





ne adopted had four crank was of the four 
cylinder, two-stroke, single-acting type It was not the 
most economical engine in weight ind certainly not in 





ost, but these considerations were put aside They had 
finally come down to ir cranks, as that seemed to be 
is many as was consistent with reducing the working 
parts The crankshaft was made in two interchangeable 
pieces of two cranks each The low-pressure air pump 
and scavenge pump were at first designed to work in 
ne with the cylinder but that plan destroyed the 


interchangeability of the 





aft Again, the ordinary 
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engineer would prefer pumps like those with which he 
was familiar, so they had applied the ordinary system 
of levers with the pumps at the back of the engine 

The compressing pumps were divided into two units, 
o that instead of one air pump there were two, each 


being rather larger than half capacity, so that if one 
broke down the ship had still a reasonable chance 090i 
getting home The water pumps for circulating, the 


usual] bilge pumps and the oil pumps were made and 


The 


Reavell’s three-stage rotary 


worked in the usual way. high-pressure com 


pressor was one of pumps, 


fitted on the forward end of the crankshaft. 


there was a small flywheel, and the shafting was 
of course, as usual; but the propeller was rather 
different He thought the importance of the pro 
peller efficiency for cargo boats was not entirely 
grasped. Using a propeller of as large diameter as 
possible (as this was an ordinary cargo boat), it was 


necessary to reduce the revolutions; the 
down until the engine 
In that way, it was thought, 
constructed which 
In reply to an inquiry, Mr. Westgarth 
added that the number of revolutions in the case of cor 
responding steam-engined ships was SU. 

A great consideration had 
auxiliaries. 


number of 
brought 
at only 115 r.p.m. 
an engine would be 
could deal with 


latter were gradually 
was rup 


almost anyone 


deal of been given to the 
Naturally, it was desired to dis 
board, and the first 
engine to operate either a 
appeared that all 
the auxiliary machinery, both in the engine room and 
on deck, worked either by compressed air or 
by electricity; but on going further into the question 
difficulties both systems. He 
these systems would 
however, the ship 


matter of 


pense with steam on idea was to 


have a Diesel auxiliary 


dynamo or an air compressor. It 
could be 


arose in 
that 
perfected. As, 


was certain, 
ultimately be 
was to be an ordinary 
trading vessel, it was thought better, at first, to reduce 
the number of “‘experiments’’ on board to the minimum 
It was therefore decided that steam should be used for 
the auxiliaries, the only being the 


however, both 


“experiment” main 
Diesel engine. 
The donkey 


cargo, would be 


boiler plant, 


divided 


necessary for working the 
into two units, so that one of 
could be kept under steam 
coal or oil—probably the latter 
gear, and, when necessary, for 
auxiliary compressor and the auxiliary 
Such a ship would three engineers, and 
donkeymen instead of five firemen. Thus there 
would be a saving equal to the wages of two firemen. 

Then was the all-important question of oil 
supplies. He had made many inquiries, and sur- 
prised to find at how many places in the world suitable 
oil could be got. 


the smaller donkey boilers 
at sea with 
for the 


working the 


either 
steering 
pumps. want 


three 


there 


was 


Oil could be bought now in reasonable 
quantities, such as would be required for bunkering, in 
many England, for $10 or 
less per ton, put on board; and considering that 
was only one-third—Dr. Diesel had 
one-sixth—the weight of oil 


ports in including London, 
there 
one-fifth or 
was required of 
The different 
were gradually extending their points of 
indeed, so fully 
that they 
supply of oil 
quantities. 


said 
needed as 
coal, the cost was pretty much the same. 
oil companies 
supply ; 


awake were the companies to 


this necessity were quite prepared to under- 
wherever it was 
Undoubtedly the 


before ordering a 


take the called for in 
prudent ship- 
engines, should 


arrangements for getting 


reasonable 
owner, ship with oil 
carefully his 
supplies of the fuel. 

Mr. Foster King said he that in the desire to 
obtain the maximum results from the new development 
in the way of capacity, the risks of storing all the fuel 
in the double bottom and in other places 


consider very 


hoped 


liable to ex- 


ternal damage would not be forgotten, or ships might 
be left helpless in some place where they could not get 
oil. He would suggest, therefore, the provision of a 
reserve tank, with a reasonable supply, removed from 


the skin of the ship. 

Mr. E. Hall-Brown, who followed, said he thought the 
paper contained much information and much suggestive 
thought, which would be of great value to engineers and 


hipbuilders; but, in relation to feared 


prove absolutely misleading, unless the discus- 


shipowners, he 
it might 
ion brought out a more correct estimate of the relative 
from Diesel com- 
pared with steam engines, for the propulsion of ordinary 
ships. The author had that the 
inducement to forsake the steam engine would be 
mainly, if not solely, the fuel 
Before discussing that point he would say 
not consider that the internal-combustion 


economy to be obtained 


engines, as 


merchant also said 
chief 
question of economy. 
that he did 
engine using 
marine work, over 
That opinion might, of course, 
Although Mr. Milton had at first stated 
that the advantages of the use of oil over coal in boiler 
furnaces were very great, he had afterwards pointed out 
that in the ordinary cargo steamer, which 
employment all over the globe, coal 


oil possessed many advantages, for 
one using gas or coal 


be disputed. 


had to seek 
was still a neces- 
was of opinion that it was, in all proba- 
economical fuel from the point of view 


sary fuel He 
bility, the more 


af cost. 
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In the ordinary cargo steamer, engaged in the ordinary 
carrying trade, and having a speed of 11 knots, 
ical efficiency of 
by Mr. Milton 


low estimate, and he 


he mechan 
the ordinary marine engine was given 
as &5°.; that, he would say, was a very 
thought the figure not be 
even higher. He had known several 
which the was not less 
than 94%; but 93°, might be taken as a figure 


need 
less than 93%, or 
cases in 


efficiency percentage 


fair 


That made a considerable difference in the estimate of 
the cost of fuel It brought the 1.47 Ibs, given by 
Mr. Milton for the steam engine down to 1.34 lbs. The 
corresponding proportion was about 30%, the Diesel 


engine using about 50° of the weight of fuel of the 
team engine. 
It should be 
cost $11, while the price of coal might be 


$2.50 onwards, so that the 


remembered that one ton of oil would 
anything from 
cost of fuel for 1,000 BHP 
would be $47, 


Same 


for the Diesel engine whilst coal for the 


steam engine of the 
be $42 per day, 


in favor of the 


B.HP. at $3 per ton would 


showing a saving of over $5 per day 


steam engine 


The matter did not end there. The marine engine 
existed to drive the propeller, and if, for any reason, 
the propeller efficiency was lower with the Diesel en- 


gine than with the 


latter would be 


engine, the 
further improved 


steam position of the 


This, it would seem, 


would invariably be the case The Diesel engine must, 
for an ordinary cargo vessel, run at a higher number 
of revolutions than would correspond to the most effi 


cient propeller 


Few examples could be cited, but taking the ‘“Vul- 
canus’’ mentioned in the paper (having a length of 196 
ft.. a beam of 37 ft a draft of 9 ft., and a dis 
placement of 1,900 tons), this vessel was said to have 
made 8.4 knots on trial with a Diesel engine of 550 
B.HP., running at 150 r.p.m. Put shortly, a steam 


engine to do the same work need not be of more than 

OO LHP., and 

450 I.HP 

per day, costing $27.34, whereas coal for 450 I.HP 

$17.50, or a saving of $9.80 per day on the steam engine 
On the question of 

cating oil 


S knots at sea would be got easily for 
The ship was said to require 2% tons of oil 


cost 


lubricating, he 
substantial 
engines, and 


thought the lubri- 
item in all 
much in 


was a very internal 
combustion was very excess of 


required for the 
consider that the 


anything steam engine. He did not 
would be found to be re- 
duced by the use of the Diese] engine, in view of the 
large amount of auxiliary 


course, fewer stokers 


personnel 


machinery, although, of 
were required He did not yield 
to anyone in his admiration of the Diesel engine as a 
piece of engineering. He believed it had its legitimate 
application, even in marine propulsion; but every point 
must be considered, and the pros and cons duly weighed 
before its 
general 
particularly in the 
which he had been 
the present 


application in every case was advised as a 
problem of 


case of 


solution to the marine 
vessels of the 


dealing He did not 


propulsion, 
type with 
think that at 
time the marine Diesel engine was a com 
mercial proposition. 

Mr. L. Smart said the first 
boat in this country was put 
the engine, of B.HP.., 
Co, in their assertion 


Diesel enzine put into a 
into a towing craft, and 
had justified the English Diesel 
that the engine would work effi- 
ciently through a wide range of revolutions per minute. 
The fuel economy came out at practically the figure 
given in Mr. Milton's paper. That engine was designed 
to run at 260 r. p. m., and it 
factorily at practically half 
thought the saving, by using 
space, stokehold and bunker 
voyages measurement cargo was 
be more important than fuel economy. 
Diesel engines were not 
first-class 





ran for hours quite satis- 
that speed. Mr. Smart 
Diesel engines, in screw 
especially on long 
carried, would 


space, 
where 


found to be more costly than 
engines and boilers in repairs and 
renewals. For instance, two Diesel engines, driving on 
the same shafting, after running continuously for seven 
or eight years, during time they had 
a thorough overhaul, were last year 
were found to be in such good condition 
put together with but 
They were each of 80 HP. 
taper, but had 


steam 


which never had 
dismantled and 
that they were 
little repair work 
The cylinders had not worn 
oval by about 2/1000 in. They 
had run about 30,000 hours, and their fuel consumption 
just before being laid off 0.43 Ib. per HP. 


again very 


worn 


was about 


at about 80% load As they were in a mill, some of the 
heavy band saws taking 50 HP., their work was very 
rough. 

The replacements were principally of new valves. 


During the last three years they had aggregated for the 
two engines $366.50, or about $60 per engine per an- 
num For overhauls during the same three years, tn- 
cluding the dismantling after 
S585, or 


seven years’ work, the 
about $97.50 per engine per annum. 
The Diesel engine required a class of workmanship far 
beyond that usually considered necessary in marine 
practice In the installation, also, precautions 
were necessary, as, for instance, with regard to prevent- 
ing grit getting into the air compressor working up to 
800 Ibs. per sq. in This, if 
trouble. 


cost was 


engine 


allowed, would cause 





Mr. Smart thought there was a 
Diesel engine, using gas made from coal. 
portant, for, if the Diesel 


marine use, the price of 


future for the 
This was im 


zreat 


engine became common for 
suitable oil might go up. On 
from ther 
eventeen or eighteen ports at which 
oil could be procured, and others not far removed from 
the route. The many of these places worked 
out at less per than that of first-quality 
Many, if not most, of the crude oils had asphaltum in 
solution ; 


the ordinary trade route London to Japan 


were something like 


price at 
unit coal 
such oils should not be used. 

If the auxiliaries were calculated at 20% of the main 


engine requirements, he thought that the total fuel 
consumption could be brought down by the Diesel en 


gine to 25% of the amount necessary with steam-driven 
engines, instead of the 28% mentioned by Mr, Milton. 
From seven to eight years’ experience of these engines 
he would hardly like to start with them to New Zealand, 
with only a chance of cleaning the valves at Cape Town. 


Mr. A. P. Chalkley said the strategic value of the 
Diesel engine for warships was, he thought, not fully 
understood. At present, Germany would be greatly 
handicapped in a nava\) war by the absence of coaling 


stations, and for that reason could not take the offensive 
in a great war. As four times the radius could be ob 
tained for any battleship fitted with 
adoption of this system would 
Germany's disadvantage. The 
running for years, and 
considered fairly reliable. 

He thought that all auxiliaries might be electrically 
driven. The gear electrically driven al 
ready on most of the Russian and United States battle 
ships, and there was not much to be that 
direction. With ultimate saving from fuel, 
pricing coal at $3.40 a ton and oi] at $10, the saving 
could, in any case, always be made out at 30% in actual 


Diesel engines, the 


entirely do away with 


Diesel engine had been 


seventeen might therefore be 


steering was 


feared in 
regard to 


fuel cost, In the “Vuleanus,’’ where the power wag 
about 500 HP., he understood the saving was about 
$19.50 per day. 

Mr. W. Russell spoke on the question of auxiliaries 
Allusion had been made to the compressor made by his 
firm, and it might be of interest to state that they 
were then constructing a compressor for a ship with 
engines of about 2,000 HP They were also studying 
how compressed air could be efficiently used for the 


purpose of working deck machinery and steering ma 
chinery, and had erected an experimental plant in which 
the heat of the exhaust of the Diese] engine was used 
to heat the air for working the deck nmrachinery The 
experiments showed that while the heat was easily im 
parted to the air after compression, unless lagging were 
very carefully carried out it was not easy to keep much of 
it till the air reached the machinery. 

Mr. Westgarth had stated, in to their ship, 
that the intention was to use steam for steering at sea 
He was_interested in a Continental ship of larger power 
and it was the intention in that to go a 
further, though he agreed that Mr. Westgarth was wisé 
in trying one thing at a time. It however, the 
intention on the Continent to construct the compressors 


relation 


case step 


was, 


so that they would supply air for steering engines, and 
thus, after leaving port, it would be possible to shut 
down the steam plant. In order to obtain data for this, 
Mr. Westgarth and Sir Raylton Dixon had allowed his 
firm to make careful experiments as to the quantity of 
air needed, and the necessary pressure, for working an 
The ship on which the experi 
ments were made was of some 8,000 tons, so that the 
information was of service. Investigation showed that 
when the rudder was moving through only a few degrees 
the pressure needed for steering engines was low, but 
when turning with the extreme angle of helm a pressurt 
of SO lbs. or 9%) Ibs. would have to be provided. With 
regard to the requirements on the high seas, they had 
been able to make trials on a_ ship 
Dover to New York. As a result, it 


ordinary steering engine. 


proceeding from 
seemed quite pos 
sible to steer at sea by means of air with a reasonably 
small compressor. 

When steam was used for deck machinery it was a 
simple matter to put in a winch of large enough ca 
pacity to handle the occasional large loads, because the 
steam and water supplies in the boiler would enable it 
to do the lift when called upon. When, however, com 
pressed air used, a compressor of a certain size 
must be put in, and if the winch were called upon to 
do more work than 
pressure 
slow. 


was 


the compressor would enable it to 
fell, and the operation became ex 
When, therefore, a shipowner contem 
plated the purchase of a Diesel-engined ship, and was 
considering the question of auxiliaries, he would need 
to go very carefully into the question of average rates 
of loads required. The use of air for dealing with cargo 
as well as steering was quite a feasible and sound 
mechanical proposition. 

Sir William White said the paper and discussion had 
impressed upon him the fact that the question of using 
internal-combustion engines for ship propulsion had 


do, the 
ceedingly 


made a remarkable advance within the past few years 
the threshold of the subject. 


But we were only on 











May 25, 1911. 


ENGINEERING NEWS. 





When Mr. McKechnie’s paper was read in 1907, that 
author's experience had been restricted to an engine of 
SOO HP. The powers of engines mentioned in the dis 
cussion indicated a great advance He felt that they 
were under a great obligation to Mr. Milton, and was 
sure that the result of the paper and the debate would 
be most profitable. 

Mr. Milton then replied to the discussion. The Insti 


tution, he had no doubt, felt 
Diesel, Dr 


by the 


exceedingly honored by 
Bruhms, Dr. Rieppel and 


they had given to a con 


the presence of Dr. 


Dr. Kroos, and issistance 
sideration of the subject. With regard to reversibility, the 
Diesel engine could be with 


startable in direction, 


made reversible certainty. 


Being easily any one ahead or 


astern, the engines would, of course, be equally easily 


reversible as well as thoroughly reliable in this respect. 
He was pleased to hear Dr. Bruhms say that he had 
no trouble with stuffing-boxes; Mm view of his large 
experience with gas engines, he thought Dr. Bruhms 


should be able 


In other cases 


to speak with confidence on the 
had not been 
told that, 
yet perfected. 
also to 


matter 
altogether fav 
although 


experience 


orable, had been 


were pot 


and he 
stuffing-boxes 


improved, 


He was pleased hear Mr. Westgarth’s 


HP. in one 
Bruhms’ to the 


state 


ment of an engine of 1,200 
made, and Dr. 
would be no difficulty 
Such 


future of the 


cylinder having 

effect that there 
in going to double that power on 
developments promised well for the 
Diesel marine purposes. Mr. 
Westgarth had clearly shown that it was not the cost of 
fuel only which engine economical, but it was 
partly due to incidental savings, coupled with not having 
to carry so much fuel. 


been 


the crank. 


engine for 


made an 


teplying to a question as to 


whether funnels were 
necessary, Mr. Milton pointed out that they were co! 
less importance on a ship that did not burn coal, and 
that the gases could be got rid of, as in a small craift 


without funnels. 


Short-Span Bridges of I-Beams and Concrete 
on the Orleans Railway (France ). 


In 1910, the Orleans Ry. (France) had to re- 
place some 60 old cast-iron girder bridges of 
13.12 to 19.68 ft. span, which were not strong 
enough to carry the new locomotives. In order 


to reduce maintenance to a 
cided to use groups of I-beams embedded 
in concrete. It was necessary to build these 
spans in advance, and not place them until the 
concrete had thoroughly set; to concrete them in 
place would have necessitated considerable in- 
terference with the traffic. The method of hand- 
ling and transporting the completed slabs was a 
problem, on account of their weight, and to limit 
the weight a special arrangement of slabs was 
used. Each bridge consists practically of three 
parts: (1) two slabs (9.84 ft. wide) composed of 
I-beams and concrete, one slab under each track; 
(2) a central portion composed of several light 
slabs of reinforced concrete, resting on the track 
slabs; (3) two sidewalks of reinforced-concrete 
slabs resting on the abutments. These parts are 
lettered (A), (B) and (C) respectively in Fig. 1. 


minimum 
steel 


it was de- 


For the track slabs, the steel beams were made 
of sufficient strength for the loads, no allowance 
being made for additional strength due to the 
concrete. 

Each track slab of 15.12 ft. span is composed 
of two girders or ribs, each of which has three 


12%-in. I-beams connected by bracing and riveted 
at each end to angle connections on the web of 
a transverse 16-in. I-beam. On top of each 
girder are pairs of transverse angles (D) to 
which the are secured by and bolts. 
The between the are filled with 
conerete, and the space between the ribs is 
closed by a reinforced-concrete panel or 
this panel on 
central and side 
end of the slab is a 
wide, which serves to dis- 
tribute the load properly on the abutments, and 
at intervals are intermediate ribs enclosing the 
tie-rods which connect the two groups of I- 
For the spans of 19.68 ft. each longi- 
tudinal rib The weight of 
the (single about 12 tons for the 
shorter and 20 tons for the longer spans. 

The preliminary work included 
top of the abutments to receive 
the track when the depth of the 
greater than that of the old girders, 
replacing the regular track rails by short 


ties straps 


spaces beams 
slab. 
extensions of either 
side form seats for the 
(B) and (C). At each 
transverse rib 12 ins. 


Cantilever 


slabs 


beams. 
four TI-beams. 
track) is 


has 
slab 


the 


slabs, 


dressing 
faces the 
raising slab 
and 


sec- 


was 














629 
tions to permit of convenient removal and _ re- lasted about an hour, from the time the 
placement of the span were disconnected till they were reconnected 
The changing of the spans was carried out The unloading and reloading at the station took 
rapidly by means of a special bridge crane de- from 1% to 2 hours. 

The cost was about $1,000 to $1,600 for each 
bridge of 15.12 ft. span, and about S$S00 of this 
was for the construction ind placing the 
slabs. The cost included removing the uppe1 
part of the wing walls to admit the wider floor 

P construction of the new 
29 es 4. 4% 738 spans, also the widening 
Sidewalk Slab C eae ras 
of the roadbed and plac 
ing additional ballast. 
Steel bridges would have 
cost from $1,300 to $1.- 
100 Under loading 
tests, the deflections wer: 
very slight In Spoint o 
~ 25.6 » rack olab A’ stiffness ind 2 main 
tenance cost thes 
ind-concrete spa ire 
awe K IBA KP 5P > considered Superior 
FIG. 1. CROSS SECTION OF CONCRETED I-BEAM BRIDGE FOR ordinary steel span 
SHORT SPANS; ORLEANS RAILWAY (FRANCE). The above particulars 
. are from an article by 
vised by the contractors, Messrs. Moisant, Mr. M. Balling, Engineer of Maintenance of Way 
Laurent & Savey. This machine (Fig. 2) con- of the Orleans Ry., in the “Revue Generale es 
sisted of two plate girders braced together at Chemins de Fer” for February, 1911. 
the top and resting at each end on a cross frame all .oA ere 
on a pivoted bolster on a 20-ton flat car. These THE PROPOSED INLAND WATERWAY from Boston 
cars were of ft. c¢. to ¢, with a clear space of Harbor to Narragansett Bay has been reported upon by 
o2 ft. between them. Between the girders were 1 special commission created by authority of the stat 
two tracks (A) for three trolley carriers. From lwo routes for the canal were proposed: ot rom Tau 
two of these carriers was slung the new span, ton to Plymouth and the other from Taunton to Hi: 
and the third was to carry the old span (of "™- Estimates were made by the United States Eng 
much lighter weight). The chains were attached raat aed - om —_— a depth of 25 ft. and a bottom 
to hoisting tackle. At each end of the girder ; fe S eee — oar 7s gem canal reute frem 
5 iunton to Plymouth is 37 miles. The estimated cost of 
was a platform for the hand winches or hoists, construction at sea level is $47,132,000 and the annual 
five at one end and three at the other. st of maintenance, capitalized at 4%, would amount to 


The slabs were shipped to the nearest 
the work. The crane was placed in position over 
a turntable, its trucks were blocked the 
(B) between them were removed. 
The truck carrying the track slab was then run 
under the girder. 
in place 


stations 


and 
coupling bars 


As soon as the slab was slung 
(as shown) the chains were wound up 
by the winches, a supporting girder was placed 
under it and the upper side was blocked against 
the bottom of the crane girder so as to prevent 


any swinging. The sidewalk slab was run 
alongside the crane car on a truck, and was 
=x si 
Sidewa 4s D 







Bridge Slab 
seeipasestn bs * ae 





Cr oss 
Section. 






>) 
: a. ae 
SS A 


S11,855,000 more. 


For a lock canal, with a 20-ft i 
mit level, the cost would be reduced to $26,848,000, but 
the annual cost of maintenance, capitalized at 4 would 
be $14,785,000. By the route from Tauntan to Hingham 
he distance would be 52 miles, and the total cost 
cluding capitalized cost of maintenance, would be about 
$61,000,000. 

The investigations of the comm on as to the prob 
able traffic of the route indicate that the amount of 
traffic which the canal could obtain would not justify 
the state or the nation in undertaking its constructio 
The final conclusions of the ommission are as foilow 

(1) It is doubtful as to what extent sea-going stean 
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| Sidewalk Slab 














wan FBG nnn nn 


Longitudinal | Section. 





FIG. 2. SPECIAL BRIDGE CRANE FOR 


placed on top of the girder (as shown in Fig. 2) 


by two 2,200-lb. revolving hoists (D) which 
traveled upon the girder. 
When the machine was loaded it was hauled 


to the bridge by horses, and its trucks blocked. 
The short pieces of rails on the bridge were re- 


moved (for one track) the coupling bars be- 
tween the trucks were removed, and the slab 
was swung free. The single trolley hoist (E) 
then raised the old span and carried it to one 
end of the crane girder, out of the way. The 
double hoists carried the slab into position, the 
masonry of the abutments was leveled, and the 
slab lowered into place. The sidewalk slab was 


then set in place by the two upper trolleys, 
while the rails were being replaced. The ma- 
chine was then run back to the station to un- 
load the old span, and to pick up the second 
track slab and sidewalk slab. The operation 


Plan. 
TRANSPORTING, REMOVING AND REPLACING 
SHORT BRIDGE SPANS; ORLEANS RAILWAY (FRANCE). 


ers, both cargo and combined cargo and passenger ves 
sels in the coastwise trade, would use the canal 

(2) Sailing vessels would not use canal under 
ordinary weather conditions, and on account of cost of 
towage would not use it except under extraordinary cir- 
cumstances. 

(8) It is probable that a fair proportion of the pre 
coal barge traffic around the Cape would use the cz 

(4) The saving on coal freight to Boston harbor would 
not exceed 5 cts. per ton, on possibly 4,000,000 tons. 

(5) If sailing vessels will not use the canal and 
only a portion of the barge traffic will us¢ a part ] 
of the loss of life and property incurred in navigation 
around Cape Cod would be saved the construction of 
the canal. 

(6) It is 


this 





S€ 











probable that there would be some coal 





brought to Boston in box or other wl 
cannot now take the outside route ld b } 
saving in freigzht on this traffic 


(7) There would be 
and inhabitants of 
‘anal by the 
tation 

(8S) As to the possible industrial development on the 
route of the canal, there is no doubt that additional 
sites would be available, having water transportation, but 
it must be remembered that the already includes 
much property yet unused having these advantages. 


some benefit to local 
towns on or near the 


introduction of competing 


industr 
route of 
water trans 





state 
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Recommended Jobbing Shop Practice in De- 
signing, Drafting and Cutting Spur and 
Bevel Gears. 

By G. A..BISSET.* 


Navy Yards an 
subject of gear 


acquired at the inter- 


est in the general cutting, the 
taken advantage of the opportunity ot! 


studying the 


writer has 


question in private 


establishments, 


Where it is assumed, from the amount of busi- 


ness being done, that the pre 


cesses are at leust 


approximately up-to-date. While the investiga- 


tion was designed to acquire information which 





vould be of use in future navy 


yard experience, 





FIG. 1. 


it is believed that 
be of 


much of the information will 


interest to privately operated machine 


shops 
At a 
able to cut a 


navy yard, the machine shop must be 


large variety of gears, but is sel- 
dom called upon to make 
one design. In fact, the 


a large number of any 
gears cut are usually 
required for repair work, or for 
use in the very limited number of 
manufactured in the Navy 
quirements of a 
therefore, 


odds and ends 


machines 
Yard shops. The re- 
navy yard machine shop are, 
ordinary 
jobbing work is done, or to 
which are part of the “re- 
establishment of a large industrial plant 
machine shops such, for example, as 


the repair shop of the 


very similar to 


machine shop where 


those of an 
the machine shops 
pair” 
or railway 
Carnegie Steel Co.’s works 
at Homestead. 

As a result of this investigation, the writer has 
formed opinions as set forth below. The effort 
has been made to present the material in such a 


way that it will include the chief information re- 


quired in the drafting room and machine shop 
for the cutting of bevel and spur gears. 
General Considerations. 
No gear should have cast teeth; the’ teeth 
should be cut, either from cast blanks or forged 


blanks. The superiority of the cut teeth is most 
reduction of friction and 
while the increased life of the gear is 
preciable. The 
man or foreman understands the process is ver) 
little, 
‘ast teeth. 
In order 


manifest in the noise, 
very ap 
cost of cut gears where the work 
greater than the 


if any cost of gears with 


that the workman may acquire thé 
knowledge with the least output of ef- 
number of different 
shop should be 


necessary 


fort, the 


kinds of gear-cut- 


ting machines in one reduced to 


a minimum, as otherwise, in shops where gear 


cutting is done only occasionally, the workman 
*Naval Constructor, U. S. N., Office of Inspector of 


Hull Material, Munhali, Pa. 


BARTH’S SLIDE RULE FOR DESIGNING SPUR GEARS. 


will have to educate himself by studying the ma- 
chine each time before with the cut- 
that in 


would be greatly to the advantage 


proceeding 


ting of the gear. It is believed many 


small shops it 
of the manager, instead of cutting the gear in the 
shop, to utilize standard gears such as are kept 

t works. 


in stock by many gear Jobbing shops and 


general repair shops cannot hope to compete in 


with such as automo 


large 


turned 


cost of production shops 
] 
l 


bile plants, where numbers of gears of 


each kind are different type 


jobb ng 


out, aS a 


of machine is required for work One 


of the gear-cutting machines encountered, for in- 


stance, Vhile excellent for automobile work, 
would show a loss if less than 25 gears were cut 
on one adjustment, 


Again, it would be use- 
less to go to the expense 
teeth to the 


exact mathematical shape 


of cutting 
required if the gears are 

inferior 
that the teeth 
will, after a short period 
enough 


made of such 


material 
of service, wear 
to alter this shape ap- 
preciably. 

Designing: Strength 

of Teeth. 

No form of 
than the 
ever be 


tooth other 
involute should 
For ordi- 
the 141% 
which is the 
standard, is employed, 
While in exceptional cases, 


used. 
nary purposes 


involute, 


where great strength is 


required, a 20° involute 


is used. Diametrical pitch 





is invariably used, this 
being the simplest and 
best. The easiest and 
best method for design- 


ing gears is by the use 


of the gear slide rule in- 


vented by Carl G. Barth, 
of 1937 N. 33d _ = St., 
Philadelphia, Pa. This 
rule, illustrated in Fig. 


convenient method of 


Wilfred 


applying the for- 


Lewis (as modified by Mr. 


Barth) to obtain the strength of gear teeth. This 
‘ormula is as follows: The proper working load 
on a spur gear is 
HOO 
W eo T ¥, 
GOO + vw 
in which, 
r circumferential velocity of gear in feet per 


minute. 


8 permissible stress on the material at the 
given speed. 

p circular pitch of gear. 

f : face of gear. 

uv strength faetor found in Lewis’s tables for 


a gear of the number of teeth and of the 
system under consideration. 

DIRECTIONS FOR USE OF SLIDE RULE. 
First, in the proper system on the bottom disk, 
rider to coincide with the number of teeth 
of the gear whose strength is to be found, and 
then set the disk (manipulated 
slot in the bottom disk), so 
the pitch of the gear—diametrical or circu- 
will coincide with the 
rider thus set, and then tighten the clamping nut 
at the center. 

Next, set the rider to coincide with the face of 
then 
disk 


shape) so 


set the 


intermediate 
through the finger 
that 


ar as the case may be 


and 
and set the top 
because of its 


the gear on the intermediate disk, 


loosen the clamping nut 
(readily manipulated 
static stress on the material 
coincide with the this 


clamping 


that the permissible 
rider in 


tighten the 


in the gear will 


new position, and again 
nut. 

Finally, set the rider to coincide with the cir 
cumferential velocity of the gear on the top disk, 
ind then read off the corresponding proper work- 
where the reading on the 


bottom disk coincides with 


ing load for the gear 
seale of loads on the 


the rider in this last position. 


With a little care the tightening of the clamp- 
ing nut after the first setting is readily dispensed 
with. 

EXAMPLE.—What will be a 
load for a spur gear of the 20 
when it has 40 teeth, 1% per in. 
fuce, and is made of cast iron whose permissible 
is 8,000 Ibs., and run at a circum- 
ferential velocity of GOO ft. per min. This is the 
example for which the instrument is set in the 
accompanying illustration, which shows a load of 
5,200 Ibs. 


proper working 
involute system, 
of diameter, 5-in. 


static stress 


In regard to the permissible static stress on 
various materials used for gears, Mr. Lewis rec- 
ommended 8,000 Ibs. for good cast iron and 20,- 
OOO lbs. for steel, but as there are so many differ- 
ent grades of the same material and under cer- 
tain circumstances a much higher stress is per- 
missible than 


under other circumstances, it has 


been considered 


best not to make any special 
recommendations in connection with this. slide 
rule, and hence a general scale only of per- 


missSible stresses has been provided, instead ot 
special marks for various materials. 

SAMPLE SPUR GEAR DESIGN.—Problem: A 
DO-HP. revolving at {OO r. p. m. 
quired to transmit this horsepower to a 
shaft revolving at 150 r. p. m. The diameter of 
the motor armature shaft is 5% ins. 

To keep down the size of the larger gear the 
motor pinion must be as small as practicable, To 
metal outside the shaft, the pitch 


diameter of the pinion can scarcely be less than 


motor » is re- 


parallel 


enough 


five 





et 
& a 
Fig. 2. Diagram of Fig. 3. Trial Sketch 
Bevel Gear Showing of Bevel Pinion to 


Radius (R’) of For- 
mative Pitch Circle. 


Determine Minimum 
Possible Pitch Diam- 
eter. 


7 ins. The corresponding pitch diameter of gear 
will be (900 150) x 7 42 ins. The first step 
is to take a trial gear and see what horsepower 
it will transmit, the gear being modified then in 
the necessary direction to give results 
mating more closely to those desired. 
For the trial pinion, assume a diametrical pitch 


approxi- 


of 2, and a face of 4 ins. Then the number of 
teeth on the pinion will be 7 x 2 14. . Taking 


up the slide rule, set the rider on 14 teeth; then 
set the intermediate disk so that the pitch of the 
gear (2) coincides with the rider thus set. Next, 
set the rider to coincide with the face of th 
gear on the intermediate disk, the face being 4 
ins.; then set the top that 20,000, the 
strength of the cast steel of which the pinion is 
made, is opposite 4. Finally, set the rider to 
coincide with the circumferential velocity of the 
pinion on the top disk, this circumferential vel- 


7 


disk so 


ocity being (900 3.1416) = 1,650 ft. The 
12 

tangential load on the gear in 
pounds, as read on the bottom disk, is 2,480. The 
horsepower that the pinion is capable of trans- 
mitting is, therefore, 1,650 « 2,480 ~~ 33,000 124. 
This is about right for the pinion, as the motor 
will be required to deliver 100¢% over-load for a 
limited time. 

STRENGTH OF 
© the formula 
strength of a 


corresponding 


BEVEL GEARS.—According 
developed by Mr. Lewis, the 
bevel gear will be to the strength 
of the spur gear of the same formative number 
of teeth, pitch and face as (1—f) is to l, the 
pitch radius of the corresponding spur gear be- 
ing R’ (see Fig. 2). teferring to the figure, the 
formative number of teeth of the bevel gear is 


t 
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O31 
the number of teeth in a spur gear of the Radius 
Rk’ and of the same pitch as the bevel gear, as 
the form of the teeth in this gear is the same as 
that of the teeth in such spur gear. The extreme 
f 
imit of the ratio — recommended by Mr. Lewis 
l 
l | : 
is equal to 43. The corresponding value of Fig. 7. Specimen Bill of Material for X) fa 
l in Figs. 5 and 6. 
s, therefore, equal to 2/3; or the strength of this t 
bevel gear is 2/3 that of the spur gear of radius r z 
I’. A. 
If in the above problem, therefore, it were de 3% 
sired to use bevel gears instead of spur gears, ee 
the procedure would be as follows: Lay off the & 4 a 
pitch line angle tan— tan 167. Sketch . 
900 x 8 
% 
in a trial pinion with this pitch line angle with ae 
o%-in. hole (Fig. 3) The angle is @ 9°30". It : ‘ 
will be found that FR can hardly be less than 
R ; 
about 4 ins. R’ cos@ RK; or — 
cos @ 
4.06, say 4 ins Assuming a 4-in. face RY ; 
808 & 84 
as before and diametrical pitch of 2, refer to SA - 
Barth’s slide rule, the number of teeth in the X . aon 
pinion being 2x8 16. The circumferential vel- Y ‘ 
S i ¥ = 
ocity in this case is 900 < 3.1416 1,880 . 
Cu pL OCear. Opur Fimon . 
ft. per min. Hence (from the slide rule) the tan- S67 pP377/5'PD a's ore rigs tan alt Bevel Gear Bevel Pinion 
gential load that can be borne by the correspond- ; Ps i ? Re ay 2 tele = ee i “ee aan ans 
ng spur gear is 2,420 Ibs. +4 N°? 38¢ Patt N° 58P6 Patt N° 38/9. sae) ’ 


R’ 1 
tan 6 , FIGS. 5 AND 6. SPECIMEN OF COMPLETE WORKING DRAWINGS FOR SPUR AND 
l 6 BEVEL GEARS. 





R’ | GR 24 ins. 2 O10 1.880 The information required on a plan of gears is 
6 - 115 only that shown on Fig. 5 and 6, for spur and 
l f ~4 t “0 o 33, 000 bevel gears respectively. Fig. 6 shows, enclosed 

] . oe which is about right. in circles, information that is not put on the trac- 

l =4 24 6 While considerations of efficiency might sug- ing of bevel gears, but is ordinarily added in red fi 

Therefore, the strength of bevel gear is 5/6 the vest the desirability of making gears of cast-iron ink on the » ueprints. Great care should be ex- if 
strength of the formative spur gear of radius R’, «re the pinions are of steel, the pinion tooth in - ised to show on the plan only the necessary 
or 5/6 x 2,420 -,010. Then the horsepower it the above instance getting six times the work of information, as surplus matter merely tends to 
\ill transmit is the gear tooth, the fact that a single broken tooth obscure the essential. Fig. 7 shows a sample “bill 
in the gear will necessitate the renewal of a larg of material.” It is never necessary to dr the 
expensive wheel is a strong argument against teeth, except for cast gears which, as noted above, 
using a lower grade of material for the gear than are not recommended. The drawing office should 


know the capacity of the gear cutting machines 


the machine shop in order that the 


for the pinion. 


gear de- 


"i ‘ti . . \ : . . 
Drafting 7 signs may be modified, where practicable, in or : 
Vig shows details of three different diametral 7 ‘ : ts 
Fig. 4 yW letails of th lif ; der to bring them within the capacity of the ma- 


pitches. Tables L, II. and II. give necessary in 





s available. 





formation to the draftsman. The diameter in- ; 
crement table, Table III., is used to obtain the 5 Gear-Cutting. rf 
outside diameter of bevel gears, also the dimen- For cutting spur gears a machine of the gen- 
sion K on Fig. 6—the “backing” of the bevel bis type sHNGRERCOE in Fig. S gives satisfaction 

7 The number of such machines, and their capac- 
een ity, would vary with the amount of gear work the 
TABLE I.—DIAMETRAL PITCH: DIMENSIONS OF IN ae a9 eee padloces-sgien pirwy such machine 

VOLUTE TEETH.* in every shop should be provided with attach- 

Diametra sg my wsteeen Adden TABLE II.—CIRCULAR PITCH: DIMENSIONS OF IN 

pitch pitch line in dum VOLUTE TEETH.* 


1416. 2 HO 
















« 14 1. > ( Thickness of Depth 
2.09 ‘ > ‘ircula tral tooth on to be cut / ; 
1.5708 1.44100 pitch ie pite > oo - pty — 
1.2566 SRW 6 : 6 S000 $. 115%) 1 W98 
1.0472 66Gb ox, 6283 2.5000 3 59) 
SOT6 ovl4 Baas -TROA 2.0000 ) 
' : » TSO DuOH oie. S976 74M) 
, Diam. Pitch ay, GOS81 4444 3) 5000 
5133'Cir. Pitch 1. we 4000 ‘ 12750 
2%, ail ~ 2 1.2500 
2 523 2% 1.1250 
8% 4488 2 1. OW) 
Ps 927 1% 9375 
5 3142 1% S750 
6 G18 1666 15%. 8125 
7 2044 1429 114 =a00 
8 1963 125) 1% 6875 
9 1745 1111 1% 6250 
10 1571 100 1% 5625 
11 1428 OOOO 1 My) 
12 1309 1798 15/16 
14 2244 1122 1541 re 
16 1963 O82 R48 13/16 
18 1745 0873 1198 %, 
20 1571 OTS5 1079 11/16 
22 1428 O7T14 -0980 oH 
2 1309 0654 O898 9/16 
26 1208 OGO4 0829 1 15¢ 
28 1122 0561 0770 7/16 202 129% 
Diam. Pitch ee aca 1OAT 0524 0719 %& 2575 114 
41416 Cir. Pitch ons OOS2 OAD OOT4 o/16.. 2146 onn5 
; - ; 36 at O873 0436 0599 0278 Y%.. 12.5664 1716 OTOR 
Fig. 4. Dimensions of Three Pitches of Involute 40 .. O785 0393 0539 0250 1K, 1327 O85 0398 
Teeth, Showing Where to Apply Measurements at Neesna .0654 £0327 0449 0208 1/16.. 0429 0199 





Given in Tables |. and II. eines: Fig 4 ~ *See Fig. 4 
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“= 


ments 
ek 


cial 


taken 


time, 


white 


ee 


for 


sa 


irely 


cutting. 


first 


or 
£ 


so 


enable 


the 


ing cutter, 


sharpenings 
roughin 


one ahead of it 


cutting 


in 


ratio being known, 
by the diametral pitch and aad proper 





and 


iutomatic. 


order 





automatically 


only for bevel gears with axes 
Phe 


roughing 
work 


Save 


hobbing 


machines 


a longer period 








Ee 


£eal 
Gear 
Ratio.— Large. Small 
Ri 1.41 1.41 
1.37 1.42 
1.36 
ieee 1.35 
10:9 1.3 
ia 1.3 
9:8 Le 
8:7 R. 
1.2 
; Le 
7:6 y & 
1: 
; 13 
625 is 
: o 
o:4 1.25 
ore 1 25 
9:7 1.24 
1.22 
$33 1.20 
1.18 
: L.i% 
i203 1.16 
10:7 1.15 
; 1.13 
3:2 1.11 
1.10 
Loo 
LOS 
RD 1.07 
NOTE To be used 
EXAMPLE: Large gear: 30’ 
T., outside diam Xo. Ratio 
.89 
X, 30 - 
3 
To get the backing K in Fig. 6 
21-in 1.71 ins K 


it to cut for 
Cutting spindles 

cutter 

that one tooth spac 


P 


usually 


is 


--—Ratio 





SO 


oO 
UO 
20 


40 
ow) 
Oo 
80 
On 
20 


Dd., 3 
2:1 


D 


30.206 


Ratio = 


being 


worm 


wheels, 


internal gear cutting, and spe 
These 
A 
to 


should be 
cut should be 
on the finish- 


to increase the life of this cutter and 


between 


carry 


42 


circular pitch; 
roughing 


90 


14 


al 


and finishing cutter at the Same 
finished 
is being rough cut. The 


(Shown cutting a %-tooth cast-iron gear with 35-in 

87.86 ‘ins.; face, 12 ins Total cutting time, 

oo mins finishing alone, 5 hrs. 15 mins.) 
price of a machine that will cut steel spur gears 
up to 60 ins. diameter and 16-in. face with 
2 diametral pitch, is $1,900 f. 0. b. factory, ex- 
clusive of motor. The minimum center distance 
between work and cutter arbor of this machine 
is oO ins. 

The standard (diametral) pitches of teeth are 2, 
is. a. &, 0, 6, 7,8, 9; 39; 11, Ios 34, 16, 14, 2, 22, 
24-.28 32, 36, 40 and 48 For each pitch eight 


at 


T., 
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a 
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cutters are required, as shown in table below, or 
for the 15 pitches, 2 to 20, that a shop doing job- 
bing work will probably have occasion to use, 120 


cutters 


No. 1 
No. 2 
No. 3 
No. +4 
No. 5 
No. 6 
No. 7 
No. 8 

The 


are 


are necesSary: 

cutter will cut from 135 teeth to a rack 

cutter will cut from 55 teeth to 134 teeth. 

cutter will cut from 35 teeth to 54 teeth 

cutter will cut from 26 teeth to 34 teeth 

cutter will cut from 21 teeth to 25 teeth. 

cutter will cut from 17 teeth to 20 teeth. 

cutter will cut from 14 teeth to 16 teeth. 

cutter will cut from 12 teeth to 13 teeth. 

se cutters are for standard 14%° involute 
teeth. All gears of the 





FIG. 8. GEAR-CUTTING MACHINE OF THE TYPE RECOMMENDED BY 
THE AUTHOR. 


outside diameter, 


mounted 


and finishing, 


on 


7 


hrs. 


a revi 


same pitch cut with these 
cutters are interchange- 
The best design for 
these cutters is that which 
permits them to be sharp- 
ened by grinding without 
changing the form of the 
cutter. These 


able. 


so 


are 
shaped that when ground 


on ae radial face they 
will continue to cut a 
perfect involute tooth as 


long as there is anything 
left of the cutter. 

For cutting bevel gears, 
the 
planer 


automatic bevel gear 


satisfactory 


is 


for use in a  jobbing 
plant. In case of a shop 
where only one machine 
is desired the 24-in. is 


probably best for all pur- 


poses. This machine cuts 
involute teeth to correct 
shape on the copying 
principle, templates of 
the involute tooth form 
being used. For every 


bevel gear to be cut, three 


templates are employ- 
ed—one with a_ straight 
surface for roughing cut 
and two for finishing, 
one with a convex sur- 
face, and one with a 


concave surface for cut- 
ting the two sides of each 
tooth. These templates 


Iving holder, so that they 


can be brought successively into position without 
removing 


one 


each machine 
templates, 


The 


Co: 


of 


important 


to find the outside diameter: 


~— 


Large 


1 
I 
1 


D 


05 
03 
01 
99 


97 


95 


3 
91 
.89 


pus C 


Pp 


90°. 
outsi 


de 


,. 





ivide 
quotient 


diam 


2) 


writer 
Pittsburg, 


to 


give 


place to anothcr. With 


is furnished a complete set of tooth 
in 
ting all varieties of bevel teeth. 


is 


number, 


which suffice for cut- 


indebted to the Fawcus Machine 
Pa., for assistance on the most 
of this article. 


parts <« 


Gears.—— 
Small 


x 


‘ 

4 
‘ 

‘ 

‘ 

‘ 

‘ 

‘ 


So Ste Cle 


L-l 





figures 
thus obtained to each 


X, 


ven 


in 





TABLE IIl.—OUTSIDE DIAMETER INCREMENTS FOR BEVEL GEARS. 


table 
pitch 


for large and small 
diameter. 


-——Gears.——_, 





Ratio Large Small. 
$4 ban AS 1.14 
$50 9:2 44 1.5 
4.60 42 1.5 
4.80 na 1.245 
5.00 O31 1.6 
7.20 1.06 
5.40 1.96 
0.04) 1.97 
5.80 : 1.97 
6.00 6:1 1.97 
6.20 1.97 
6.40 1.97 
6.60 1.97 
6.80 y 1.98 
7.00 3] 1.98 
7.20 1.98 
7.40 1.98 
7.60 1.98 
7.80 <% 1.98 
8.00 8:1 1.98 
8.20 1.98 
8.40 1.98 
8.60 23 1.98 
8.80 ade .23 1.98 
9.00 9:1 P74 1.99 
9.20 oe 1.099 
9.40 21 1.99 
9.60 al 2.00 
9.80 she .20 2.00 
10.00 10:1 .20 2.00 
Small gear: W’’ P. D., 3 D. P., 
1.79 
+ = 15.596 
3 
i4 = @: @ +2 21; 1% 
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The Newhall Tunnel, Los Angeles County, 
California.” 


impediment in travel between 
Angeles and northern sections in the San 
Fernando Valley has been eliminated by the con- 


A great 


Los 


road 


Struction of a tunnel, which is one of the most 
notable examples of roa@ engineering in the 
State. The old pass, known as Newhall or Fre- 
mont Pass, was used as a trail prior to 1860, 
when it was made into a highway as the con- 
tinuation of San Fernando Road. It had a 23% 


grade and has been noted as being the most pre- 


cipitous portion of traveled road in the county 
und was to many types of vehicles impassable. 
Th ascent has been the scene of many dis- 
asters. 

Largely through the efforts of the Los An- 
geles County Good Roads Association, this tun- 
nel, shown in the accompanying cut, has been 
constructed at a cost of $66,000. It reduces th 


grade to 6%, and is an essential link in the good 
roads system of Los Angeles. 


The tunnel is 200 ft. below the surface at this 
point; it is 435 ft. long and 20 ft. wide The 
lining is of concrete, finished with a coat of 


white plaster, thus affording the greatest amount 
of light possible. Provision made to cur- 
rent from the Aqueduct, when it available at 
this point, for electric lighting. Although water- 
proofing was called for in the specifications, it 
has been deemed unnecessary, owing to the ex- 
treme dryness of the rock formation. A system 
of storm-water drainage is to be installed. The 


is use 


is 





The Newhall Tunnel, Los Angeles County, Cal. 


approaches are cut 


through rock and shale, and 
retaining walls will later be constructed to pre- 
vent shale slides. 

About a mile of new road was constructed in 
the approaches. The grade on the southern ap- 
proach will be reconstructed to the end of th 
Aqueduct, following the west side of the South- 
ern Pacific R. R. and crossing the tracks at 
Tunnel Station by means of a concrete viaduct. 
This route will permit the abolishment of three 


dangerous grade crossings. 


The Newhall Tunnel has been recently opened 
to public travel. It was constructed by Mr. FE. 
EK. Shaffer, under the supervision of Mr. A. E 


Loder, Chief Engineer for the Highway Commis- 


* sion. 


EE 
GAS-HOLDER COLLAPSE 
Dec. 7, 1909, (see 
657, “An 


found to chargeable 


A 
on 
p 
been 


Hamburg, 
News, 
Gas-Retort 


in Germany, 
Dec. 9, 1909, 
House’’) has 
to failure the columns 
supporting the floor of the holder Prof. Krohn and 
Prof. Miiller-Breslau reported on the accident, for the 
city and the company that built the holder, respectively 
Prof. Krohn concludes that failed 
when slight rise of gas-pressure occurred while the 
holder was filling. In his opinion the floor columns, 
which were made up of two rolled shapes connected by 
‘tie-plates and had been proportioned for one-fourth the 


note in Eng. 


Explosion in a 


be of 


the floor columns 


a 


Euler buckling load, had only a low factor of safety 
under their normal load, and only a small excess of 
gas-pressure was required to bring about their failure 
An article by Prof. Oder in ‘‘Zentralblatt der Bauver- 
waltung”’ of April 12, 1911, in which the above facts 
are stated, argues against the unlimited use of the 


Euler formula for proportioning columns 


information furnished by L. R. W. Allison, Los 
Cal. 


*From 
Angeles, 
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cae 

The arbitrary and rational 
methods of establishing and enforcing standards 
was illustrated at the National Conference on 
City Planning, held at Philadelphia, last week. 
A contrast was there presented between setting 
up a width of 50 or 60 or SO ft. for all streets, 
regardless of their character and use, and adapt- 
ing street widths to their probable uses as minor 
or major residence or business streets, 
nor, intermediate and 
streets. 


difference between 


and mi- 
major  through-traffic 

In place of arbitrary widths, it was agreed (see 
report of conference and particularly the paper 
by Mr. John Nolen, elsewhere in this issue) that 
street widths and the apportionment 
between roadway, sidewalks and 
(grass and trees) should 


of space 
planting strips 
properly be determined 
standard-unit number of lines of 
vehicles, pedestrians and rows of trees to be 
provided for in each of the three main 
of the street. 


on a 


basis: 


divisions 


In discussing unit widths of roadways the 


members of the conference concerned them- 
selves wholly with a standard allowance for 
vehicle widths and the number of rows of ve- 


iicles abreast for which 
Obviously, in the 


treet-width 


should be 
actual study of a given 
would be 


provision 
nade. 
problem it necessary to 
This, in turn, would be 


less by the character of the 


ike speed into account. 


governed more or 


street surface, the grade, the alinement, char- 
icter of traffic on intersecting streets, and pres- 
ence or absence of surface railways. Of ma- 
terial importance, also, would be the character 


of the traffic on the being designed, 
notably whether business or pleasure, and whether 
horse-drawn or motor-drawn. 

The whole subject 
universal lack of 
suses Of course, a 


street 


brings up anew the almost 
street-traffic 


census 


adequate 
traffic 
street not yet 
are 


cen- 
cannot be 
but street 
extensive re- 
systems already demanded 
and full Knowledge of 
traffic on streets of dif- 
ferent classes in various cities would be of great 
issistance in forecasting the volume 
icter of traffic on proposed streets. 


taken for a 
traffic 


opened, 
essential to the 
street 


counts 
planning of 
part under 
the volume of 


ind in way, 


existing 


and char- 
We hardly 


ments as for the determination of 
Many of the participants in 
spoke of the desirability 


street widths. 
the conference 
of so choosing the total 
width of streets and apportioning it to the 


it vari- 
ous 


readjustments 
Philadelphia, 


sub-divisions as to facilitate 
in the future. Mr. Haldeman, of 
happily characterized a street so designed as an 
“elastic street.” Such a street 
unit-vehicle width at the 
inside the curb line and narrow 
ultimately the grass plots 
and the roadway, and 


might 
start, 


have a 


two 


grass plots 


sidewalks, and 
might be narrowed 
perhaps the sidewalks as 


well, widened to provide for an increased traffic, 


or there might be two roadways, with a grass 
plot between. 

We say grass plot rather than tree-planting 
strip, because if trees were once established be- 
tween the curb and the sidewalk the elastic 
limit of the street would soon be almost if not 
quite lost, as every one knows who has ever 


Witnessed a 
The 


cases, by 


campaign for removing street shade 


trees. difficulty can be 


obviated, in 
planting street trees on the lawn 
rather than the curb side of the footway. 
What we have said thus far regarding the elas- 
lic street relates primarily to residence streets 
which have between the houses and side- 


many 


side 


lawns 


walks. Where the whole street is given over to 
paved roadway and sidewalks its only elasticity 
lies in a redistribution of the sidewalks and road- 


ways; but in laying out new 
dition would not often arise. 
The whole 


subdivision 


districts this con- 


subject of 
deserves 


street widths and their 
and is bound to have far 
more attention in the future than has been given 
it in the past. We are pleased to that a 
book entitled “Street Widths in Relation to City 
Planning,” by Mr. Charles Mulford Robinson, is 
now well on towards completion, and will 
be definitely announced. 


state 


soon 


5 


The experiences of a considerable number of 
cities which have laid steel water-supply mains 
in the last 20 years, and recent discussions on 


the life of such conduits, appear to have led the 
Trustees of the Portland Water District (Me.) 
to decide to spend $91,000 additional for a cast- 
iron water-supply main instead of following the 
recommendation of its engineer and 


steel. 


adopting 


It appears from the recently published report 
of the Portland Water District for the calendar 
year 1910 that a new conduit is to be laid from 
Sebago Lake to Portland, some 15 miles, in order 
to bring in a possible additional 18,000,000 gals. 
of water per day, or double the capacity of the 
existing wrought-iron and cement mains. 

In the summer of 1910, bids were invited for a 
{S-in. steel main and for a 42-in. cast-iron main 


(see tabulated list of bids, Construction News 
Supplement for Sept. 22, 1910, p. 132). The 
lowest bid for supplying and laying the steel 


main was $593,325, and the lowest combined bid 
for furnishing and laying cast-iron pipe and spe- 
was $684,219, thus making a difference of 
approximately $91,000 in favor of a steel 
After recounting report 


cials 
main. 
facts, the already 
mentioned goes on to say: 
This brought the question of the comparative merits 
of cast-iron and steel pipes squarely before the Trustees. 
The Trustees found, upon examination of the history of 


these 


steel mains already installed, that steel pipe corroded 
much more rapidly than cast-iron and the expense of 
maintenance was much greater, also that the life of cast- 
iron pipe was generally conceded to be one hundred 
years, while no one estimated steel pipe at over forty 
years. 


Meanwhile protests against the use of steel pipe were 
pouring in upon the Trustees from influential citizens 
of Portland who were interested in the question and 
had given it careful study, and it soon became apparent 
that public sentiment was almost unanimously in favor 
of cast-iron pipe. 

Mr. Allen Hazen, the consulting engineer of the dis- 
trict, advised the use of steel pipe and the acceptance 
of the bid of T. A. Gillespie & Co. He was confident 
that the improvements made in the coating of steel pipe 
of recent construction would overcome the defects found 
in the old mains Believing, however, that the Portland 
Water District should confine itself to approved types 
of construction and refrain from experimenting, the 
Trustees, after careful consideration of the matter, voted 
unanimously to construct the main of cast-iron 
sont. 9 FS 


It is 
the Water 


that the Trustees of 
to have given less 


note 
seem 


interesting to 
District 


ential citizens’’ who had given the subject “ 
ful study.’”’ 


care- 


Possibly no other course was logi 
servants of the district, 


were satisfied that “public sentiment was 


cally open to 
if they 


almost 


them, as 


unanimously in favor of cast-iron 


pipe.” 
It may well be questioned, 


however, whether 
the public sentiment in favor of the more expen- 
truction If the $91, 
saved by conduit be 


Sive cons 


(0 


was well advised. 
installing the 
invested in a sinking 
cumulate at 4% 
end of 40 years, 
life of the steel 


cheaper 
and allowed to ac- 


will 


fund 
interest, it amount at the 
Which has been assumed as the 
pipe, to $436,800. This will not 
equal the present cost of the steel main, it is true 


is it should do to make the steel conduit as cheap 


as the cast iron on an acccunting basis; but th 
difference is only $150,009, and it may be worth 
as the cast-iron on an accounting basis: but th 
lay some other type of conduit which may by 


that time be de veloped of 


greater cheapness and 
durability, or 


perhaps leading to 


source of supply. 


some other 


There are so many doubtful and uncertain fae 


tors in figuring upon events 40 or 50 or 100 year 


hence, that it is seldom safe to base any largs 
excess of present outlay on savings to be mad 
then. 
+ 
A very important sidelight upon the. signi 


1s 


ficance of the recent 
the Standard Oil 


Supreme Court decision in 


Case is 


furnished by the suit 
begun by the Government on May 1 against 
various associations of lumber dealers in New 


England and the Middle The chief ob- 
ject of these organizations is to compel the pur- 
chaser of lumber to buy only of the retail dealer 


and prevent him dealing direct with the lumber 


States. 


manufacturer or the wholesale lumber deale1 
The organizations are, in fact, typical of thos« 
existing in many other lines of trade which 


have for their main object the limitation of com- 
petition, by perpetuating the 
dle man” and 
direct from the 


power of the ‘‘mid- 
consumers 
wholesaler or the 


preventing buying 


manufacturer 


and retail dealers from going over the heads 
of the jobber or wholesaler. 
The Supreme Court has ruled that the Sher- 


man Law is not to be interpreted as forbidding 
contracts where “restraint of trade,’’ or in other 
words restriction of competition, 


cidental effect and the main 


may be an in- 
purpose of the con- 
tract is to effect economy in production or dis- 
tribution. The Sherman Law is 
ample, to prevent formation of 
tions where such 


not, for ex- 
large 
organizations are 


organiza- 
necessary to 
effect economy. 

But where the chief purpose of a contract or 
an organization is to limit competition, ther: 
is nothing in the Supreme Court decision to in 
dicate that any such contracts can be considered 
reasonable. 
well known 
wholesale 


Of course, it is that organizations 
to control both and retail trade are 
common in almost every line of business. 
engineer who had to do 
large seale for construction 


Every 
has purchasing on a 


work is well aware 


of the power of these associations and of their 
important influence in limiting competition and 
raising prices. That all such associations are 


now declared to be unlawful and that those en 


gaged in them are 
munity 


conspiring to injure the com 


and are in peril of punishment may be 


reasonably concluded from the Supreme Court's 
decision 
The Atlantic City drawbridge disaster of 1906 


on a branch of the Pennsylvania Railroad was 
long an object lesson as to the inherent danger of 
a drawbridge having its movable rails not inter- 
locked with the signals governing the movement 
of trains over the 


that accident has been of great in- 


bridge Doubtless the warn- 
ing given by 
fluence in 

railway drawbridges since that 
ignorant of 
lessons and who will run risks of disaster in the 


securing safe construction on many 


time. That there 


are some who are still such 


obiec 


face of such warnings is shown by the Accident 
Bulletin of the Interstate Commerce Commission 
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f 1910. An 


accident 


lere repo! 1 1 similar to that which oc- 
rred at Atlantic City five years ago, although 
g00d tu ! one life was lost instead of 





report that a 


passen 


ire iin opped on the approach until the 
ridge tender gave a hand signal to proceed 
at nan, however, did not inspect the rail con 
nection fore giving the signal and (as at the 
Atlan (“ity ridge) one of the movable rails 
{ failed to drop into place and rested upon the 

) th idjacent rail. The engine and tender 
lerailed and fell into the river; the engine- 

in W drowned and the fireman injured In- 


estigation showed that there was no interlock 


ng of bridge machinery and signals, and not 


‘hanism in the 


simplest mie form of a 


ft or lock It is true that the bridge tender 


( youth f 22) was negligent; but such negli- 

gxence is bound to occur more or less often as 
eryone knows. The most serious negligence was 
Ke rilure ) il apparatus which would re- 

duce the vigilance and judgment required of the 
ridge nder the least possible amount 


We discusse our last week's plans 
introduction of an emergency water-supply 


to guard 


issue 


igainst 
New York City. 
Eastern and Middle States which are in 


the danger of a water famine in 


There are many cities in the 
greater 
iter shortage during the coming sea- 


n, than New 


York City, 
rainfall 

July. 

All through New England, 

York and 


water level is very low 


unless the present de- 


ficiency in should be during 


made up 
June and 
large ex- 
the 
; streams are al- 
stage usual in summer droughts, and 
which full 
it this time of the year have already been heav- 


and to a 


tent in New states farther south, 


ground 
eady ata 


water storage reservoirs are usually 


ly drawn upon, Fortunately, in a city of mod- 
erate size the introduction of an emergency sup- 
ply is much simpler than in the great city of New 
York, with its enormous consumption of water 


In a number of New England cities it is reported 
that plans are already under way to drive arte- 
sian wells, from which additional water can be 


secured in case of necessity. 


In very is possible for a city to 


many cases It 


secure an ¢ supply from river water 
too polluted for use under ordinary cir- 


sterilization 


mergency 
Which is 
water 
lime is of exceedingly great 


cumstances The process of 
with hypochlorite of 


alue in making it possible to introduce such pol- 


luted supplies for emergency use, without run- 
ning serious danger of spreading disease. The 


ntroduction of hypochlorite into the supply as it 


is pumped ensures thorough mixture in its pas- 


sage through the pipe line. 


Of course, every one hopes, on the old rule that 
extreme that the 


of rainfall which has prevailed now for nearly a 


one follows another, shortage 


succeeded by a wet summer and fall 
that have 
Since no one can be certain of 
however, it is well for water 


year may hk 


in place of the droughts marked th 


last four years 


such good fortune, 


works superintendents to have definite plans pre- 
pared in advance for securing and erecting emer- 


et 


rency pumping plants, pipe lines, and any other 


necessary apparatus, which may he required it 


comes. 


the worst 
-* - 


The danger of water famine in New York City, 


reviewed in these columns last week, has been 
under active discussion in the New York daily 
papers since and has attracted especially wide 


attention because of the prolongation of the un- 
drought. 


anxiety 


usual spring 


which has been aroused 
situation has had the ex 
a powerful public sen- 
timent to bear in favor of a $100,000 appro- 
priation by the Board of Aldermen to provide 


t large additional force of waste-prevention In- 


The public 
ver the water-supply 


cellent effect of bringing 


spe ~ While the work in this direction al- 
readv done has reduced the per capita con- 
sumption already to a _ figure surprisingly low, 


considering all the conditions, it will doubtless 
© possible to make some further reduction, and 
every effort to that end is to be commended. 


mmmendation made in these columns 


fhe rec 


ast week that an engineering pumping plant 
and pipe line he built in the shortest possible 
time to divert the flow of the Ten Mile River 


into the headwaters of the Croton, has been 


heartily commended by 
New York 


more or less 


some of the 


principal 


journals but has been received with 


“inertia” in 


find 


incredulity and 


circles. It is always 


official 


obstacles in 


easier to 


the way of doing things than to get out and 





hustle and Overcome the obstacles 

So far as the work of engineering construction 
s concerned, the principal objection raised is 
that it would take » long to build the pump- 
ing station and pipe line. In answer to this 
ve are able to state that two responsible con- 
cerns, With plants and organizations, stand 
ready to the pumping station and pipe 





line complete and will 
Mile River 


ervoirs 


have water from the Ten 


flowing into the Croton 


within {0 days from the time of 


storage res- 
signing 
the contract. 

It is 
drought, the nat 


that in time of extreme 
flow in Ten Mile River 
50,000,000 gallons per day 


sa 
That is 


might fall below the 


assumed idmitted, but is na 


We have 


real argument against the proposed scheme 
trom the Mile 
three of the 
somewhat than 


station 


Let us get what we can Ten 
River even 


dryest 


though for two or even 


months the flow is less 


the capacity of the proposed pumping 


ind pipe line. We have to deal with a peril 
that will continue not only this year but next 
year and until the additional supply from the 


Catskills 
Croton 


can be brought down as far as the 
reservoir. 

To make clear the value of the 
Ten Mile River additiona 
the City of New York had 
and far-sighted enough to 
of the 


bring the Ten 


the Croton 


proposed 
supply, suppose that 
been wise enough 
heed the 


sounded 


warnings 
expert engineers years ago, and 
Mile River 


watershed even so recently as a 


additional supply into 


year 


ago. Had that been done, New York would 
have to-day something like 15,000 million gal- 
lons additional supply in its storage reservoirs 


° ; 
vailable to tide her over the drought period, or 


enough to supply the city for about 45 days 
Admittedly the Ten Mi! fiver ought to have 
been utilized a year or two years ago; but that 
is no reason why it should not be taken now 


~ ¢ 


But to most of the legal diffi- 


What 


suffer 


objectors the 
thing in the way. 
difficulties? Who would 
New York should 
the proposed amount from the Ten Mile River? 


culties are the principal 


legal 


ire these 


inv material injury if take 


The first legal difficulty in the way is a ‘‘fool’”’ 
law—we use the term advisedly—passed by the 
New York legislature eight or ten years ago, 
forbidding New York City to take for its needs 
any water from Dutchess County. This law 
was passed with reference to streams flowing 


and to 
The use of Ten 


into the Hudson River 


priation of these 


permanent appro- 
Mile 
the 


mile 


streams 
York 


County 


would not 
at all, for a 


fiver water by New injure 


residents of Dutchess 


or two below the site of the proposed pumping 
station the river flows across the border into 
Connecticut and empties into the Housatonic 


There should be no voice raised in the New York 


legislature, therefore, against an act permitting 
New York to 
for its 


can be 


take water from Dutchess 


Catskill water 


County 


urgent necessity until the 


brought down 


And now who would be injured in Connecticut 


by the proposed appropriation and what would 


the injury amount to? 
The sole 


during the 


that 


say 


would he 
months of the year, 
for perhaps four to months, the flow of 
the Housatonic below the Ten Mile 
be reduced by about one-eighth. 


extent of the injury 
low-water 
seven 
water in 
outlet 
We have not the data at 
development of water-power on the lower Housa- 
the time Mr. John R. Freeman 
that stream as a source of 
York, the total power developed 


would 


hand as to preseni 


tonic; but at 
recommended water- 
supply for New 


that would be affected by the proposed diver- 
sion did not exceed 2,500 HP. One-eighth of 
this is 312 HP. Suppose the actual power lost 


by the mill-owners 
or a thousand 
value of 


were 
he Irse pe wer, 


three times as much, 
How trifling is the 
amount of power compared 
With the value of the water to relieve the neces- 
sitous emergency of a great city! New York could 
well afford to pay double, treble, ten 
iclual damage to the mill-owners 


forego the the water. 


such an 


times the 
rather than 
use of 

The offer by the city to amply compensate the 
mill-owners for all due to diversion 
sught to be sufficient to prevent any interferenc: 
with the work by the 
l“ederal courts, 

It is not a new thing by 
to appropriate water 
the detriment of 


damages 


injunction on part of the 


any means for a state 
Within its boundaries to 
residents on the lower course 
another state. Colorado irrigators 
years ago used up water which had 


across the 


of the river in 
been flowing 
into Kansas; but the Su- 
United States 


Kansas 


boundary 
Court of the 
interfere, and the 
no damages. In 


cago uses the 


preme refused to 


riparian 
Illinois, 


owners re- 
ceived the city of Chi- 


Illinois River to carry off its sew- 


ige; and the Federal Courts refused the peti 
lon of St. Louts to have the pollution stopped 
In Massachusetts, the Nashua River, which 


flows New 
Watcr-supply of 
River, which 


supply of 


into Hampshire, is used for 
and the 
into Rhode 
Worcester. Of 


owners to 


the 
Blackstone 
Island, for the 
the right of 
water is di- 
in the Eastern States, and 
would not be questioned by New York City. 

We do not at all the 
ration that the 


ring the insurmountable 


Boston, 
flows 
course, 
riparian 
verted 


damages where 


is unquestioned 
accept as correct 
difficulties in 


decla 
the legal 
Mile 
If it is indeed true that the law governing water 


way of 





Ten River are 








ights is so seriously at variance with publi 
necessity, then it is high time that some such 
radical reform of the law was undertaken in 


the East as has been put in foree in some of the 


progressive states of the West. 





Why Is Europe in Advance of America in 
Pioneer Inventions? 


Everybody is familiar with the claim that 
American inventors, engineers and manufactur 
ers lead the world. A vast amount of boasting 
has been done about American ingenuity and 


originality and enterprise. 
founded, it 


If this claim were well- 
indeed matter for national 
pride; and a quarter century or more ago such a 
claim had a good deal to justify it. There are 
t number of fields of invention manufac- 
ture in which the pioneer work done by 
Americans and in which the statistics of exports 


would be 


and 
was 


still testify to our high standing 
But when views the field of engi 
neering and industry and particularly the prog 


one whole 


ress Of the past twenty-five years, it is rather 
humiliating to confess that instead of being in 
the lead the United States is lagging far in the 
rear. 


Take the advances made in iron 


ind steel metallurgy during the past twenty-five 


for example 


years. Some original contributions have been 
made to the art by American inventors in that 
time, of course; but the great advances which 


have been made have almost all originated 


abroad We are to-day something like five years 


behind Germany in iron and steel metallurgy, 
and such innovations as are being introduced 
by our iron and steel manufacturers are most 
of them merely following the lead set by for- 


eigners years ago. 

We do not believe this is because American en- 
or original than 
indeed be de 


ingenious 
may 


gineers are less 
those of Europe, though they 
ficient in training and scientific education 
pared with those of Germany. We believe the 
main cause is the wholesale consolidation which 
has taken place in American industry. A huge 
organization is too clumsy to take up the de- 
velopment of an original idea. With the market 
closely controlled and certain profits by follow- 
ing standard methods, those who control our 
trusts do not want the bother of developing any- 


thing new. 


any 


com- 
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We instance metallurgy only by way of illus Is evident to 
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portant inventions of the past quarter century 
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nto extended industrial use there and which we -_ panying photogray to Mr. G. B. Halm, Assis t F 
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prime mover to a wide range of uses has evel were the Coeur d'Alene and Clearwater Nationa for Paving. 


been the most important development in me ferests, the Kanisu, Lolo, F 
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years; but the original work in this field has al 


nost all been done abroad. We have merely 
copied the European” inventions. Of course, 
there are some few meritorious details of de 


sign which have been worked out by Americans 
t so far as we are able to recall, all the really 
notable advances in the field of gas and oil en- 
gines from the beginning have been made in 
hurope. 


Take, for example, the Diesel engine. Invente 





nearly a score of years ago, by one of the most 
*minent of German engineers, it is to-day se 
little used in the United 


tically unknown. In Europe, on the contrary 


Li 
fi 
h 


be prac 


t is to-day attracting more attention than any 
other prime mover. It has the highest economy) 
in the conversion of fuel into work of any 
known type of engine What is much more im 
portant, however, is the fact that it can ust 
s fuel the cheapest grade of crude l 

It has been said that the reason why America 
ignored the Diesel engine was, first, that coal 
Was so cheap here that the oil engine could not 
compete with the steam engine and, second, that 
guscline was so cheap that there was no market 
tor the crude oil engine. It would be a Keener 
ind more accurate criticism to say that Ameri- 
can extravagance, carelessness and prejudics 


igainst complications in machinery has pre- 





vented us from gaining the economies which 
might have been made had the Diesel engine TIMBER BLOWN DOWN AND FIRE SWEPT ON EAST FORK OF ST. JOE RIVER 


found a foothold here. (Note the evidence of torm’s rotary motion in the fallen timber.) 





With internal combustion engines of large size, rhe mber burned 
the cost of fuel becomes a very important mat- 
ter when gasoline, or even natural gas is used 
With the enormous stores of crude oil avail 
ible everywhere in the United States to-day, at 
very low cost, there can be little doubt that we 
are losing as a nation hundreds of thousands, i! 
not millions, of dollars by ignoring this import 
int development in mechanical engineering. 

We give much space in this issue to an im 
portant paper, read at the recent meeting of the 
Institution of Naval Architects in London, sum 
marizing recent development in the application 
of the Diesel engine to ship propulsion Eenor 
mous strides have been made in this field within 
the past two years. Diesel oil engines are now 
being fitted to ocean vessels of large size. Ship 
and engine builders in England and on the con- 
tinent are industriously at work in this field. 
Dr. Diesel, at the London meeting, declared that 
Diesel marine engines could produce a_ horse 
power with one-fifth or one-sixth of the weight 





of fuel required for a steam engine. The enor- 
mous importance of such a reduction in the fuel 


Burned Cedar Tree Trunks, 4 to 10-ft. in Diameter 
supply, and resultant increase in cargo capacity, on North Fork of St. Joe River. 
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look 
apable 


he must 
detail of 


the 
into 


tor to after treating; 


is ng 





of goi every 


the proce o see to the proper selection of the blocks, 
to follow the process of treatment through being able 
to judge when the blocks are properly seasoned, to see 
that the full amount of creosote required by specifications 








is injected and that it is of the proper quality. When 
this is done, instead of having a block pavement which 
will last six or seven years under heavy traffic as 
tated in Mr. Greene’s article, the pavement should 
last for at least 20 years, judging from creosoted blocks 
which are now in existence and in good condition in 
Galv and New Orleans, and which have been under 
onstant traffic for 40 years 

was recently engaged by a purchaser of creosoted 
block to look into the condition of treated material 
being obtained from a commercial plant. The condi- 
io 1 found there were appalling. The exterior sur- 
face of the wood was burned to a crisp, the interior was 
we d only 9 Ibs. of creosote per cubic foot was in- 
ected instead of 12 lbs. as required in the specifications. 
It is just such instances as the above that discourages 
the use of a material which should stand at the front 
unexcelled, if the proper care and attention were given 
the preparation. 

Frank D. Beal, 
Consulting Timber Preserving Eng 
404 Central Bldg., Seattle, April 26, 1911. 
aang 
Two Ways of Transporting Earth. 

Sir [ am enclosing herewith two pictures taken by 
myself on the recent trip of the American Society of 
Civil Engineers to Panama, which illustrate two extreme 
methods of transporting earth seen during the trip. The 
first hows the ‘“Jamaica’’ way of loading a _ basket 


fying this water by precipitation, incidentally heating 
their feed-water. This plant never shut 
down, except for inspection, and the only work required 
was for one man to spend a couple of hours each week 
in removing the shelf from the purifier and knocking 
the off. That was efficiency engineering. 
A small terra cotta plant compelled its 40-ct. molders 
pick up their from the floor and, after 
finishing the molding, it across the room and 
deposit it on the floor Stop-watch observations 
that only one-quarter of the actually 
employed in molding by these high-priced men. Laborers 
at 20 were the the 
40-ct. molders kept busy at molding, increasing the out- 
put four and greatly reduced per unit. 
This was efficiency engineering. 

A factory in this city, making a food product, had ten 
machines, and the pur- 
big automatic to increase the 
Stop-watch showed that it re- 
to run one box of the product 
start the next box, the op- 
ten machines this would 
day, and, allowing 25% 
most liberal allowance), the 
daily output of this product should been about 
3,600 boxes. Yet the average output attained was 
only 817 The system was entirely readjusted, so 
that the machine kept at their 
machines instead of hunting up stock, ete., and the out- 
put immediately increased more than five times. This 
was efficiency engineering And yet the manager had 
considering additional machines! 
Now, what I wish to emphasize is the fact that thou- 
thousands of dollars can be saved in our 

by such efficiency methods as the 
above, entirely ignoring the Taylor system of functional 


boiler was 


scale 


to own clay 


carry 
again. 


showed time was 


ets. employed to do carrying, and 


times at cost 


hand-operated 
of 


was considering 
machines 
observations 
minute 


machine 


chase two 
output, 
quired less than a 
through the 
erators working 
mean 4,SO0 boxes per 
for unavoidable delays 


and 
For 

S-hr. 

(a 


easily 


have 
actual 
boxes. 
operators 


were busy 


been installing 


sands and 


great cities just 





The “Over Head’? Way. 
TWO WAYS OF 


with the hands and carrying -it on a native’s head to its 
destination. The other shows a pipe line delivering ma 
terial on the core of the Gatun earth dam on the Panama 
Canal 

G. W. 


Very truly, Rice 


Lakeview, Oregon, April 20, 1911 


-¢ 


More Concerning Efficiency Engineering. 





Sir: There has lately been a great deal of discussion 
n the ‘ientific press on the subject of Efficiency Engi- 
eering and the Taylor system of Scientific Management. 
Too often the terms are used as synonymous. As a 
matter of fact, while the Taylor system is pre-eminently 
one of efficiency engineering, efficiency engineering is 
not necessarily the Taylor system. There are many 
practicing efficiency engineers (and the writer is one of 
them) who find that the opportunities of successfully 


installing the Taylor system are infrequent indeed, com- 


pared with the opportunities in which efficiency methods 
may be utilized without recourse to that system. The 
results are not as far-reaching as those obtained by the 
laylor system, but they are immediate, and considering 


amount 
efiectual. 


of money expended, are usually surprisingly 








he average person, engineer or otherwise, has no 
onception of the amount of time and money actually 
being wasted to-day in all lines of manufacturing in- 
dustry wastes that may be entirely obviated by the 
purely physical means of changing the equipment and 
the systems of operation employed in any particular 
ist This is not utilizing the Taylor system, but it is 
none the less efficiency engineering. I know of a large 
plant, producing a staple building material, which used 
mine seepage water for its three boilers. Every two 
weeks one boiler had to be shut down, and two wheel- 
barrow loads of scale scraped out, which took two men 


a full day to accomplish. Once a year the entire plant 


was shut down for one week and the three boilers fitted 
with new tubes. Adjacent to this plant and using the 
same seepage water for its boilers was an allied con- 
cern, which, however, installed an apparatus for puri- 





The ‘Pipe 
MOVING EARTH. 


Line” Way. 


foremen, high-speed work, high-class help and high cost 
installation of system. The writer is a sincere ad- 
mirer of Mr. Taylor and his really wonderful work in 
this line; but (while still having an open mind on the 
subject) I doubt whether it would be good policy to at- 
tempt to install his system in the majority of smaller 
concerns which go to make New York the first manu- 
facturing city of country. Disregarding the so- 
called factories, which are really sweat-shops, there are 
thousands of doing a business of from $50,000 
to $2,000,000 which have been handed down 

which have never deemed it neces- 
engineer permanently, and therefore 
with entirely, and which have the 
spend any costly installation nor the in- 
to spend it. The result of my observation is 
that nearly every one of these concerns could be helped 
by an intelligent application of efficiency principles, 
with the expenditure of little money, and with surpris- 
ing results. This i side of efficiency engineering 
which (though part of Taylor's system) 
is lost sight of general discussion and labor-union 
agitation up.” The danger is that 
in antagonizing the Taylor system as a whole, the labor 


for 


this 





concerns 
per year, 
father to 


to employ 


from 
sary 


son, 
an 


dispense one neither 


money to on 


clination 






se 
necessarily a 
in the 
against “speeding 


unions will despoil this other aspect of efficiency engi- 
neering which increases production and decreases 
by enabling the workmen to ‘‘work easy’”’ 
making him work hard. 


costs 

instead of 

. ‘ E . ‘ George F. Miles. 

108 Worth St., New York City, 
May 13, 1911. 


ere 


The Prevention of Corrosion of Iron. 


Sir—In the issue of your valuable journal of May 11, 
1911, you print an article by Mr. A. H. Sabin on the 
rusting of iron, in which he takes occasion to attack not 
only the electrolytic explanation of the corrosion of iron, 
but also the general explanation of paint protection 
which is based on the investigations of a number of 
independent experimenters in this country and in Eu- 
rope, who have devoted years of patient research to the 
subject 


Mr. Sabin shows himself to be a reactionary of a very 
pronounced type, and appears to be unalterably opposed 
to any sort of scientific contribution to paint technology, 


particularly when the scientific contribution fails to 
coincide with certain preconceived ideas and the busi- 


ness policy of certain special interests. Speaking of the 
paint problem, Mr. Sabin does not hesitate to say: 

_ The so-called electrolytic theory of corrosion has noth- 
ing to do with it, nor has it very much to do with tha 
general problem of preventing rusting. 

This is a broad statement, to say the least, 
the issue very clear between Mr. Sabin, 
made an important contribution the 
corrosion problems, on the one hand, the 
publications of a band trained investigators 
country and Europe, on the other hand. 


and makes 
has never 
of 
numerous 
in this 


who 


to investigation 
and 


of 


Mr. Sabin’s attitude of mind is not unlike that of the 
farmer’s boy who was asked how many legs the old 
cow would have if he called the tail an extra leg. The 


boy reckoned that five would be about the right answer, 
until he was reminded that calling a tai] a leg did not 
make it Mr. Sabin the 
untrue, summarily disposes of it 


one, 


and 


calls electrolytic 


to 


theory 
his own satis- 
faction. 
The facts brought out in numerous tests by a number 
independent workers is constantly furnishing corro- 
borative evidence of the truth of the electrolytic theory 
and of the value of this theory as applied to the selec- 
tion of inhibitive paints for the protection of steel. It 
not matter that this cumulative evidence should be 
ignored or lightly brushed aside by Mr. Sabin, as far as 


of 


does 


his own opinions are concerned. But it would be most 
unfortunate if any considerable number of engineers, 
responsible for the protection of steel, should allow 


themselves to be prejudiced against the results of scien- 

tile researches which promise to develop information of 

the highest value in respect to the problem of protection 
Yours truly, 


Henry A. Gardner, Asst. Director, 
The Institute of Industrial Research, Washington, D. C., 
May 15, 1911. 


{To the foregoing criticism Mr. Sabin has made 
the following reply.—Ed. ] 


Sir: Calling a man a reactionary is not a_ serious 
offense, and in this instance is probably complimentary; 
but saying that I ‘‘eall the electrolytic theory untrue” 


is not in agreement with the fact. I merely stated con- 


cisely the two theories, and pointed out the difficulty of 


disproving either; also, in the sentence immediately 
following the one quoted, that there is nothing in the 
so-called electrolytic theory inconsistent with the well- 


known fact that carbonic acid stimulates corrosion, and 
that the enginecrs’ problem is how to keep moisture, air 


ind acid 








gases from the surface of the metal. The 
“interests’’ with which I am affiliated could not be 
prejudiced by the acceptance of this theory, and are 


business rivals of the carbon paint people; nevertheless 
I will not conceal my disbelief in the statement that 
carbon is a poison to metal, as held by the too ‘‘numer- 
cus publications of a band of trained investigators,’’ who, 
so far as I know, never made any paint and never painted 
a bridge. 

A. H. Sabin 


Research Co.,. 129 York 


Laboratories, National Lead 


St., Brooklyn, N. Y. C., May 19, 1911. 
Sir: I have read, in your issue of May 11, an article 
by Prof. Sabin, regarding the corrosion of iron and 


steel, and stating his erroneous viewpoint regarding the 
electrolytic theory. 


As a practical experienced painter who has followed 


recent developments in the science of rust prevention, 
I cannot refrain from giving my own views on thi 
very important subject. I visited the office of Public 
Roads of the Agriculture Department, during that 


period, three or four years ago, when Dr. Cushman was 
first making those experiments on the corrosion of iron 
and the inhibitive power of certain which 
later on suggested the practical paint tests on steel 
panels, which were erected at Atlantic City, N. J., by 
the Paint Manufacturers’ Association, under the super 
vision of the American for Testing Materials 
I have watched these field tests with great interest, and 
can vouch for their value Any practical painter who 
will take the trouble to inspect the tests, will readily 
acknowledge the superior wearing value of the inhibitive 
type of pigments. These have given excellent service 
over nearly three years, and are in good condition to-day 
The report of Committee U of the American Society for 


pigments, 


Society 


Testing Materials, which was published in their Pro- 
ceedings for 1910, confirms my own findings regarding 
these tests. 

I have painted the iron construction on 


some of the 
largest government buildings in Washington, as well as 


on several other important jobs and I have come to the 
conclusion that there nothing better to use for the 
painting of iron and steel than a good inhibitive coating, 
designed along these lines which are suggested by the 
Atlantic City tests. 


is 


Very respectfully, 
Chas. Macnichol. 
428 Tenth St., N. W., Washington, D. C., May 17, 1911. 
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The Corrosion of Wrought-Iron and Steel, and 
the Improvement of Steel. 


Sir: May I 

April 
he matter a 
think 


taken to 


add a 


on 


word to what you 


the 


accurately? 


say in issue 


your 
of defining 


20 this subject, for purpose 


ittle more 
1 


I do not 
yuld be 


that I have ever said sanything which 


mean that it was established that there 








is no difference in corrosion between wrought-iron and 
el In the remarks to which you probably refer my 
osition was that, in view of the modifications in the 
anufacture of steel tubes introduced in late year 
well to suspend judgment on the question as to 
vhether these modern steel tubes would or would not 
ist faster than wrought-iron tubes. The evidence 
en before me did not justify an ‘ence that they 
vould. Nor have we evidence that the other modern 
teels, designed especially for re ting corrosion, such 
the dead-soft basic open-hearth steels, corrode faster 
an wrought-iron 
You have mistaken my position in inferring that I re 
ard it a waste of time to find reasons for the difference 
behavior of the two materials Such reasons I have 











peatedly explained and insisted on Their influence 
iy be very important One part of the nee is 
steel lacks the great quantity of cinder which 
yrought-iron contain This cinder may on one hand 
enefit wrought-iron by acting mechanically as a bar 
er to impede the progress of corrosion On the other 
ind, by setting up a difference of potential it tends to 
reas¢ orrosion. 
Beyond this, much wrought-iron has an advantage over 
teel in having less mangane and carbon, to set 
lifferenees of potential; but on the other hand most 
vrought-iron has very much more phosphorus than the 
irer steels specially designed to resist corrosion, and 
this respect is more subject to differences of potential 
1 mnsequent auto-electrolysis What the resultant of 
everal influences of opposite sign may be in any 
case it is impossible to foretell It must vary 
only with the environment but with the composition 
tructure of the two metals. The difference in con- 
ution between steel and wrought-iron is very marked, 
1 might easily lead to a material difference in the rate 


ion. It is a matter purely for observation 


corro 


whether under given specific conditions of practice 
vrought-iron or properly made steel corrodes the faster 
There is steel and steel The mere fact that certain 
teel corrodes faster than the wrought-iron with which it 
compared does not in itself show that steel made pur- 
ely and intelligently with a view to lessening its cor- 
osion corrodes faster than wrought-iron. Of course 
may be proved that even the least corrodible steel 
wrrodes under many or even under all conditions more 


least corrodible wrought-iron, but the serious 
steelmakers to lessen the corrodibility of their 
and 


sus 


the 
efforts of 


ian 


hearing this point, 


ientific 


roduct entitles them to a on 


iose whose interest is may weil 


purely 








end judgment. I for one should welcome any evidence 
either direction as tending to answer an Important 
tion. In the same way I welcome the evidence w h 
ou give as tending to confirm the general be that 
el as formerly currently made for the purpose you 
msider was in a general way more corrodible than the 
ought-iron with which it competed 3ut the conclu- 
on that, because past ill-made steels have misbehaved, 


e present attempis to increase the rust-proofness of 
eel must fail, seems to me unjustified 
. Henry M. Howe 


Columbia University, May 11, 1911. 


|We agree heartily with Prof. Howe in his gen- 
The 


has been 


ral position stated above. view we meant 
repeatedly ex- 
that 


rust 


o combat is one which 


sions, namely, 


steel 


dis 


and 





ressed in papers 


he claims of experience proving to 


wrought-iron are not supported by 


old 


than 


ister 


vidence, whether or new. It was our im- 


ression that Prof. Howe had upheld this view, 
nd had stated that he was unable to find any 
ecorded experience of reliable character show- 


better than steel. 
of tne 
We that 


been produced which showed a 


to stand 


present-day 


ng wrought-iron 
to 


‘oming steels, course, 


uestion is on a new footing. concede 


teels 





have often 


urprising of rust-resistance, though we 


degree 
know of 
has } 


» not convincing that this 


lit 


proof re- 
There 


knowledge 


een produced regularly. is 
that 


that 


is or 
eason to 
ind skill 
stance to , and 
ith hold that 
eel simply cannot, by its very nature, be made 
than the 
vherein we agree fully with the last sentence of 
tk Ed.] 


hope, howev such 
be 
rusting can be produced at 


Certainly 


er, 


may attained steels of high re- 
] 


wil 


certainty. we do not 


lower rusting ordinary product 


the above letter, 


Addressing Letters to a Corporation. 


Sir—lIt remarkable that 





there is so little informa 

tion on the part of the great army of stenographer 
clerk bookkeepe1 etc., as to the proper manner 
which leters should be addressed to railway off $ 

For example, many concerns doing business with the 
New York Central & Hudson River R. R. Co. will ad 
dress an envelope, which contains important matter 
requiring prompt attention, as follows 

“nN. ¥. C. & & BR. RK: R. CO 
New York Ci P 

in evident ignorance of the fact that a letter so ad 

dressed may be delivered at any one of over one hun 











dred different offices of the N, Y. C. & H. R. R. R. Co 
New York City 
There is every possible chance that a letter so 
dressed will fall into the hands of someone just as care 
less as the person who addressed the envelop¢ it 
the communication will never reach its destination I 
does go where it belongs, special] messenger service 
frequently necessary 
All communications to a railway officials should be 
enclosed in envelopé ddressed to that officer in h 
official capacity, for example: 
“MR JI. M. JONES 
Vice-Pres BS &@°% ¥c RR 
Jonesville, Ky 
If the name of the railway official is not known, then 
mply address the envelope to that officer, as follows 
“Vi Pre B.& T. V. R. R 
Jonesvill Ky 
and it will be delivered to the prope f n 


Mo., 


Kansas 


[The 


City, 15, 


May 


question raised by our correspondent 


suggests others of a still broader scope Not 
only railway companies but many large indus- 
trial organizations have great difficulty in sort- 
ing and delivering mail, and particularly in 


finding the 
us correspondence 
the 


public mi..d 


destination of letters which réfer to 


previ ind which 
The ¢ 


holding companies 


ire addressed 


merely to ‘ie 


company. mnfusion in 
and 


ganizations 


between 


subs 


sidiary oncerns in large o1 often 


causes letters to pursue a very roundabout cours: 
to their destination. 
It was formerly the custom to request the ad 


dress 


all lette 


of 


dividuals 


rs to the company and 
with it With day 
complex organizations the better plan appears t 
the address of 


departments, 


not 
connected present 


be to request mail, far as 


the 
unknown. 


SO pos 


sible, to where name 


person it is desired to reach is 
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A Remarkable Recovery of Old Survey Marks. 


























Sir: The following story of how the axe marks on a 
corner ree were found after the tree was ent zone 
may be of interes rhe ory is vouched for by Mr 
George D. Blair President of the Elli Blair S$ 
Company, New ‘astle, Px 

The engineer who found these phantom mark wa 
Henry Wilson, year igo County Surveyor of Hunting 
don County, Pa one of the finest of that race o and 
surveyors who marked out our Pennsylvania hom« 
steads In 1876 Mr. Wilson was employed in runnii 
the lines of an old furnace property and incidentally 
a hunt for land marks scattered over some 20,000 acr 
of mountain land in Blair and Huntingdon Countie 

Skilled in the wood craft of his pro*e on, sharp 
eye, and honest in his own work and with 1 t 
others, he wa 1 easant and inspiring companior 
Some of the boys of the party smiled the first day, be 
cau I old gentleman, stiff and sore, started slowly 
but warmed to the hunt, there was not so much 

nickeri n the back seats, by 6 p. m 
boys had a wholesome respe for physical v ) 
the old man 

We also, like the boys, are inclined sometim 

mile at tt work of these pioneer surveyors, but meé 
ured by efficiency, the economical use of means to 
end, the work wi stand comparison with the be 

The eall ro mportant corner was for a Vl 
pine ree The measures, after certain corrections, 
cated the spot within 50 ft. or so in a bit of woodla 

of any kind was there The old gentlem 
een “‘rang ng” ke a hound off the tra 

nly ypped and called our attention to a long narrow 

trip of ground where ere enough difference 
the character of the growth on the forest floor to cor 
vince us that once a fallen tree had rotted away ther 

Starting 3 or 4 ft. from what had probably been the 
butt of the fallen tree, he began to poke around 1 tl 
thick mo‘d, and after a bit drew out what looked like 

\ 1 


a pine knot, but which turned out to be a piece 


of 


covered with resin In this wood was a distinct axe 
mark. Hunting on he found at about 18 ins. and 36 
ins., respectively, farther along this streak, two pieces, 


The 


wound 


nonumMer 
onumie 








mor exactly similar ‘“‘pine knots,’’ each with 
1 t axe marl} He had truly found the axe 

n ati c the tree itself was entirely gone 
it ‘ ou ack pine’’ had healed it ax 

with resin and left an almost indestructible 
for the sl of the old gentleman to uncover 


G. B. Zahniser. 


Pa 


A Primitive Sugar-Mill in Panama. 




















Sir—The American engineer in Panama who wander 
way rom e line « he inal into the jungle find 
ny hing of interest there although few are vork 
ne eer i e trop 1 vegeta will l 
e varie ‘ ‘ ind the repti 
mobin to nar re ‘ h i I 
1 but he et Ke reigner when he goe 
ito a n V Village n up of hu bamboo pol 
with palm-tl hed roo ind é the home life o 
e people ‘ heir little half-cultiva 1 garder wher 
hey raise y I n rn and cane 
to gir developing 
on y there een yn 
) result ¢ ntelliger 
ecutior rhe execution is espe 
ie reme 1a the only 
‘ e machete ind that th 
‘ rve ix, hoe pick an 
for all domestic purpo excep 
itting the hair of the numerous little naked childre 
rhe occasional horse-driven sugar mill which one find 
foes not impress the visitor with ny respect for the 
nechanical ability of the natives, for it was undoubt 
edly made in the States and freighted down to Colon 
» be packed int the sle on the backs of some of 
t ridiculously little horse one es everywhere in 
Panama; but the writer und, on the upper slopes of 
Cerro Gordo, less than iile rom the canal head 
juarters in Culebra, a sugar press of native design and 
onstruction which, though not economical in operation 
verthele does the work its designer intended. 
t consister i ee trunk, notched half way through 
hole bored a few che above flat ide of the 
1 h nd a st ted loosely into the hole to give a 
ood leverage A piece of sheet metal from an old 
kerosene tin formed a trough to lead the juice from the 
queezed cane away from the tres ») that it dropped 
o a recepta 
builder been born in a less enervating climate 
would probably now be designing intricate machinery 
t 1 of jyuattil ily 1 walling for a 
paya to ripen d ll with Ss. C. BE 
( bra. Can Zone May 4 


4 SMALL 











fr COMPLICATED SEWAGE PURIFICA 





























tion plant at Darfield, England, was opened in March, 
IN11, according to a brie lescription of the works in 
the Londo Contra Journal for April 5, 1911 The 
t involved 1 po on of 5,500 persons and 
1 dry-we r N ‘ ow ofa under 100,000 U. S. 
g pe day Tr ] \ ovide for treating 
120,000 | S. gal 1 lity On rea ng the works the 
ewage passes through detritus tanh provided in dupli 
‘ 1 rou ‘ ind f goe to an ope 
orage tank F2Z.0n8 1 5 ra city ufficient to 
old e !I T n »W Lwo entr iga pumps, o 
WO | S. gals i ner , ire vided » I 
the vVage to ré tank, with ip tv of 62,500 
I S 1 I é \ ¢ é th tank, it i 
1 1 in the ‘ th alumino-ferr t the 
rate of about five i pe l S. gal The sewage 
ow rom tl ‘ tank » du i re i 
tio ink livided y ro wa t m t 
E ympar t s a dished bottom, from whict 
udge is draw 2r t The larified tank effluent 
Z0¢ » an au in 1 ! é from w h j 
1 i lo ) I nary olating filter ea 
’ 1 dept 1 t heing effected by revolvy 
I r rink ze filte efflue ¥ 
to mb id ibe ind humus tank rom 
1 ed to two ynda ‘ pla 
filte ‘ } = le \ | os filte have ‘ 
ar ub f ur f rT} econ 
lary sprinl filt effluent ¢ to dupl e humu 
ink from w t fi vd urged into the River 
lear The idge from the receiving and the pre 
f 0 t 1 ) the | s 
€ t ir i Zoo 
1 su 1 1 vage i 
) v t g yu ) N to ew 
ge, W N t tro t ted » Roya 
yr « ewage PD S23] and requires v 
, . t The rh were tarted u abo 
mor ' . . the offstal a ef openti : 
t 1 0 No nigt mping done, « t 
: t rhe engineers for the d ae wes 
vere D. Balfour & Son, of Newcastle-on-Tyne and Lon- 
don 
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Two 4,000-HP. Geared Turbines for U. S. ind the main casing. This, it is claimed, reduces bine engines from any cause whatever, and espe 


° ‘6s °F: vibration from the meshing of the gears and also Clally in a heavy sea, is automatically prevented 
Collier “‘Neptune. i ae re REN -* 


provides lraulic dynamometer which will by the governor control. 
The two 4,000-HP. marine turbines, with re- permit of reading the exact propeller shaft horse The Navy Department has already applied a 
duction gear r U. S. Co } Neptune” have power from a gage number of Parsons and Curtis turbines for the 
ecently been finished by the Westinghouse Ma- Kach turbine has an ahead, an astern, and a propulsion of war vessels, and after prolonged 
hine Co., and one is now being installed in the cruising section within one casing. As prey tests, the General Board reached a conclusion, 
hull. The second unit. will installed in a few iously noted the mtrol mechanism is so arranged Which it recently promulgated publicly that no 


further battleships would be fitted with turbine 
machinery of the kind so far experimented with 
The controlling reason for this decision is the 
large amount of steam and coal required to pro- 
pel these ships at cruising speeds with turbines 
as compared with reciprocating engines It is be 
lieved, by the builders of the “Neptune” turbines 
that the trials of the ““Neptune” will change the 
entire situation with reference to the applica 
tion of power to naval vessels, and demonstrat 
the practicability of reduction gears for the larg 
est units. 


$0 


A Year's Experience with Geared Marine 
Steam Turbines. 


A paper was read by Messrs. C. A. Parsons and 
R. J. Walker before a recent meeting of the In 
stitution of Naval Architects (of Great Britain) 
describing the year’s experience with geared 
turbines on the “‘Vespasian” (described in Eng 
News, April 14, 110). From an abstract of th: 
paper and discussion, in the London “Times” En 
gineering Supplement, April 12, it appears that 
the ‘“‘Vespasian’’ was placed in regular servic: 
on June Y, 1910, carrying coal from the Tyne t 
the Continent and returning with water ballas 
In this time, 26 trips to Rotterdam and six t 
Antwerp were made, aggregating 20,000 miles 





The machinery was frequently inspected ul 
tested and practically no slackness or wear Was 


FIG. 1. WESTINGHOUSE 4,000-HP., MARINE STEAM TURBINE AND REDUCTION GEAR 
FOR U. S. COLLIER “NEPTUNE.” 


found. 
The report continues 














e gear has been removed from the gear case nd the turbine rotor being fted out of the evlinder 
During the winter months the vessel encountered sor 
lays to nable the fficial trials of the Nep that each engine may be run in either direction exceptionally severe weather, especially in light conditio 
tune” to be made in June. These trials will be it any speed up to the maximum, either by mech- but the turbines and gearing worked throughout with ¢ 
; 1 : tire satisfaction, and did not give the least trouble. \ 
watched with interest by naval engineers and inism operated the engine-room or by a du : . ; 

5 very noticeable feature had been the remarkable freedon 
irchitects, since it is claimed that the weight of plicate operated from the bridge of the ship. The ean racing of the engines under conditions when tl} 
this propelling machinery will be less than halt man on the bridge can reverse either or both tur propeller was entirely out of the water, confirming 
that of direct-connected turbine units or of re ines from full speed ahead to full speed astern observations made on the earlier trials when the engine 
ciprocating units, and that, at cruising speeds, 20 n less than 15 seconds, or in much less time than under the worst conditions, did not tend to accelerate 
to 300% less steam will be ised than by thes« it now takes to communicate signals from the revolutions more than 16% The engineer of the ve 

ther vessels ridge to the engine-room w other types of reported that, without the aid of a sensitive tachometer, 
The arrangement, as proposed, has already been control. In the event of the steering apparatus eae aig oO CHOSE TS BAT) SOHNE C8 TES SP 
m7 tne ‘ne 
described in Engineering News (April 7, 1910, and being disabled, the ship can be steered and kept With : view to experimenting with different qualiti: 
Jan. 12, 1911). The units as built are shown in to its course by the manipulation of the speed of steel, additional pinions were made, one of chrome 
the accompanying figures of the turbines The overspeeding of the tur- nickel steel with a tensile strength of 55 tons. elast 











the 


ind 






steam may be 





turned directly into the apparatus when cold and 
The 
form and dimension of turbines which have here- 


il 


ill speed attained in less than one minute 
































service have een such 


that the turbines required pre-heating before 
starting, such pre-heating taking from three to 


of the machin- 








The upper half of the turbine is arranged, so 


hack 





“OWN 












alue of this feature to Admirals Bethedar and 


ind Rear-Ad 


revolution by hand, and the cover restored to its 


is 


starte 





iinutes 
require 


yines 


urt 

















ittleship 
It is reported that the means of “floating” the 
pinion frame has been changed to provide an 






elastic motion and a separation of the mechani 





hetween 


connection 












*From information furn 


Gating we ne Co. Bast FIG. 2, REDUCTION GEAR OF MARINE STEAM TURBINE UNIT FOR U. S, COLLIER “NEPTUNE.” 


Pittsburg, Pa (Cover of case removed; gages of dynamometers shown on the front of the casing.) 
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English Steel Mill. 


At the time of the “Vespasian” 


undertaking, a 





iow rolling mill was being installed in the Calder- 
sank steel works of Messrs. James Dunlap & 
‘‘o, It was proposed to use the exhaust steam 
from existing mill-engines for driving the new 
nill, and it was also proposed to use an ex- 


isting flywheel for equalizing the load and wiping 
An 


speed-reducing set was 


tut the sharp short peaks. electrical gene- 


rator-motor first pro- 


posed, in connection with a high-speed steam- 


turbine drive, but this was abandoned for a 
double reduction gear of the Parsons type. This 


s described in London “Engineering,” 


April 7, 





from which the following information has been 
abstracted: 

The mill is a three-high type with rolls 2S ins n 
liameter by S4 in long The rolls on the mill table 
and the screw ipplying the pinch on the main rolls 
ire electrically operated The lifting tables are 
lrauli ind the whole control is given to two men in 
glazed cabir near the mill 


pressure 
xhaust 


type of 750 
steam at 16 





me. 2 at 2,000 r. p. m 


unni 





bs., absolute, or on ve steam at 60 Ibs gage There 
are two inlets for these upplie one at the high-pres- 
ure end the other near the enter of the cylinde 

Each inle has a steam chest and governed valves al 
ranged to give preference to an exhaust supply if any 


When 


balance of 


this exhaust is insufficient, 


upplied 


Ss available or 


ceases, the is automatically 


enerey 





from the ure steam line. 
The mill runs at 
2,000 r. p. m. is re 
shaft at 
of chrome-nickel steel 
The pitch-line 
teeth, 3% in 
37.429 
width 
helical 


high-pres 
turbine 


the 


and the peed o 


two 


ro f. p. Mm. 
luced in 
oio T. Pp. Mm 


intermediate 


steps, 





running The high-speed pinion i 


forged solid with 
145 ins 
The 
1 teeth 
gears 
the 
second-reduction 





and there a 
meshing gear is 


24 


have double 


diameter is 7 


diametral pitch. 





ns. in di with 1 and a 
of face. 


teeth, cut at an angle of 23 


imecer 





sjoth sets of reduction 
, 


with shaft axis, 


t The 


hobbing machine. 
mild steel and 


pitech-circle is 


na pecial 
has 23 teeth of 2-in 


14.912 ins. in 


pinion is of forged 
The 


circular pite diam 








eter and that of the meshing gear is SO.848 ins. with 
127 teeth. The width of face of this low-speed gear 
is only 6 in Both pairs of gears run in cast-iron cases 








The bearings are lubricated by oil, at a pressure of 8 
to 10 lbs., from a pump driven by an extension of the 
gvovernor shaft. The gears are lubricated by a _ sepa- 





rate oil pump chain driven from the intermediate shaft. 
Oil is drawn from settling chambers in the bottom of 
the gear cases and sprayed onto the teeth. 

The fly-wheel, with its shaft, weighs nearly 100 tons, 
and is carried on two 22-in. diameter adjustable gun- 
metal bearings, one of which forms part of the low- 
speed gear-box. The low-speed gear-wheel is keyed 
directly on to the end of the fly-wheel shaft, and is 


overhung from its bearing The sides of the rim are 
turned true so as to form the track for a pair of hy- 
draulic brakes, which enable the whole plant to be 






































Philadelphia 


ly large 





attendance and an 








mit of 388 tons, and ar I ti he a leng ught to rest 25 secon , Tr : 
0 ) nd an elo ion of in a leng brough » re nh 2) seconds o cy The phia proposes and has already ach ved in the 
2 ins and two of special carbon steel of 40 to 45 tons external diamete of th wheel mr ¢ The red c { . 
| } i 1 = ; Way ft city planning The < 
ile strength, elastic limit 22'. tons, and an elongation energy in the fly-whee s about 20 me th of ‘ : . are = 
ae p A : . ns : vor . vit a ban ¢ on the or} 
f 20 to rhe original pinions were of mild chrome turbine and gears, so that the itter can get only with a banquet on the night of 
eke] steel with a tensile strength of 37 to 3S tons, and mall fraction of the shock whict me or .e mi iddition, there were incheons 
n elastic limit of 32 tons roll entertainments 
The chrome-nickel steel pinion of 55 tons tensile The fly-wheel shaft ected to the main pinion of The formal sessions of the conference wer 
trength was tried in August la but was removed after he mill by a iir of wobbling 1 g One of th pened by an address of we me by Mr. Joh 
vo voyag aS on examination it was found to be frac as t ‘ mpl hi } her : > 
) voyages, a ; ition i is f mg e fra s of ca eel of ample streng while the other ¢ EK. Reybur Mayor of Philadelphia, who took 
ired at the corners of some of the teeth rhis appeared ast iron of ich a ( o allow of breaking 5 
; . i 1Z pat ? th srroceedings } 12) it me St 
be due to the teeth having been irregularly machined e event of any undu tra on the l. (Four o : anne \ respor 
d bearing over one-third of their length only; the ma he ) ere broken to this address was mad y \ Frederick Law 
i] also appeared to be of too brittle a nature I to le preset time (s th Olmsted, of Brookline Mass ‘ iirman of the 
At the end of last year a new propeller was fitted to the int ha ‘ working mostly on liv , or th Kxecutive Committ tl eren ind 
1 with a finer pitch ratio than the original one It mple aso iat the turbine-driven mill has been ab! Professor of Landscape Archite uN Harvard 
1etual dimensions were; diametcr, 14 ft.; pitch, 14-14 ft o roll Let la that the heating ar University. 
nd expanded blade area, 72 sq. ft as compared with r leal w ind the only exhaust steam 
1e original propeller of 14 ft. diameter, 16-35 ft. pitch | irged the cogging-mill, which German Municipal Real Estate Policies. 
id 70 sq. ft. expanded area Trials showed that at 9-: very intermitte ere las consequently been very Some of the work don Vv German ies in 
not hie} s abc t rage servi 0 4 net ‘ : } } t ¢ } 
| — h was about the average service speed of th le exhaus eam available, but when trade u y planning was outlined Mr. Frederick | 
essel, the water consumption per hour had been further ent] b \ ran i furt tir : , ; 
I ] 1 had p 1 hi fi ntly 1 k to warrant i use of further hea Howe, of Washington, D. C In Germany, th 
luced with the new propeller by about 7%, 4% beiny furnace both 1 s will be kep ying 1 will pro 7 
, na 1 I i I i ng Will Jf city is supreme Ir +} Unit } ‘ 
ttribut » to the eee fie i oe , ; ‘ pawem - AaK ead States priva 
ributable » the increased efficiency of the turbine vide sufficient exhaust steam to ¢ he turbine to rur nterest euniecaados ‘ t 
inning at the higher revolutions, and the remaining 3° vith only an occasional whiff o ve steam Ee ee ee eae A German enjJOYS amos 
the slightly increased efficiency of the propeller. eene 7 rience which has been obtained vw ipreme home rul The Am« in < is su 
In regard to the question of economy generally, the the worki of tl plant ufficient to show ect to legislative ontro | ry German ci 
Ing I I I I 1a : y 
t . } t ° ec hat . y jf ! 
uthors did not profess that the results obtained with the xperimer 1as proved a mo 2 ying success I IOW has a plan formulated ndscape arch 
pasian’’ we! he highest obtainable with geared } has been Vv regularly evé nee the hea tects and engine ind other p sts 
urbin I y vessel id th new ilers, say ' ' 
irbine In a new ve 1, and with new boilers, say, of : have got settled down » good working orde working wether Maat German citie ure lare« 
bout 180 Ibs. pressure, a consumption of about 1214 to no trouble of any rt . irred rT ear : : = 
hile ie eee eras ) ey at s ue : D ° : eect whers of land trom which he y 1 nues are 
3 lbs. per sha HP. of the main engines, as compared bette o-day thar ey were when fir set to worl 1 i 
. r er t ty ‘ ' tT y y t 
with 16 Ib at the service speed of the ‘“‘Vespasian alee 7 ows ther ht polishir rived The cities ha AGopted le policy of 
( V I »DSe apie tner 1 I p shin 0 
ould confidently be expected in an installation of, say ' wel aon & / excess condemina Mi taking more ind 
° t ‘ V TK it t 
1000 HP., which would be equivalent to 11% or 12 Ibs. = than Ss required for lly Imp! nent selling 
per TEP. of reciprocating engines, assuming a ratio of i 3 J he surplus at suffic nt profit to pay for all or 
hatt t indicat hors " { 92 Th Th dN 1c f C 
tt to indicated horse-power of 91 to 92% e Lhird National Conference on City 4 part of the cost of improvement. The taxation 
° 
—- — 2 > — Planning. of the unearned crement is also common In 
. . The Third National Conference on City Plan some cases this tax amounts to from 33 to 40 
A 750-HP. Geared Steam Turbine in an ; 7 of the increase in its value 
ning was held at on May 15 to 17 sistas —— a es 


excellent program of papers and discussions. In- the Local Government Board of England, opened 
terest and value were added to the conference by he discussion on Mr. How papel! He first 
an Exhibition of (| Planning, organized and gave a greeting from Mr. John Burns, Presiden 
conducted by the C of Philadelphia. The ex f£ the Local Government Board. After this, he 
hibition consisted principally of drawings and ©Utlined the general features of the recent Brit 


photographs illustrating the projects and achieve- 
ments of more than a hundred cities in the 
United States, Canada, South America, France, 


Germany and England 


Three men notable for their 


ind 


town planning 


“Garden City’ work in England were pres- 


t th 


ent at the conference and added materially to its 
success The attendance from American cities 
included a considerable number of prominent en- 


gineers and landscape architects. 


almost 


dealt 
fundamental 


papers and = discussions 
ith 
planning. 


to the « 


Wholly w practical phases of 


Not a single paper was devoted 


sthetics of the subject, and the few refer- 


ences which were made to the artistic side of city 
planning were minor and quite incidental 
We mention this because the idea has got 


ubroad that the new city planning movement 


centers around the idea of “the city beautiful,” 
whereas it is chiefly concerned with just what 
the name indicates, the basic plans of the city, 
including streets, parks and the relation of pub- 
iic and private buildings to each. Associated 
with the physical aspects of the subject are va- 


rious financial, ‘iological and governmental 


considera- 


ous 


problems which also demand seri 
tion, 
The 


ference 


number of papers presented at the con 


concentrate atten 


afford 


was limited so as to 


tion important 
full 


however, 


subjects and to 
Much of the 
to the extent 
in it 
ivailable 


on 
tunity 


oppor 


discussion discus- 


for 
that 


sion, was formal, 


who were to participate were selected 


those 
Usually, time for in- 
The 


sessions 


advance was 


disc 


the 


in 
for 
(1) 
Build- 
Reference 


usSsion. main topics chosen 


follows 


formal 

seven 
Real Estate 
ings in General and Their 
to and 


lation Street 


each of were as 
Pub 


in 


Municipal Policies; (2) 





Location 
in Re 
ASst SS- 
Harbor 


Sub 


Parks (3) Buildings 


to 


Open Spaces; 





Taxes, 
Dock 
Widths and 
Uniform City 


and Sites; (4) 
and 
Their 


ments and Condemnation; (5) 


(6) Street 


(7) A 


Improvements; 


divisions, and Planning 
Code. 
The ¢ 
of Philadelphia, various local 
Woman's At 9a 
day a city planning .utomobile tour started 
the City Hall in order give those 


ance at the conference an idea of what Philadel 


the City 
rganizations and a 


mference was entertained by 


Committee. m. on the opening 


trom 


to in 


Act (see editorial review, 


Eng. News, March 17, 1910). 

Public Buildings, and Their Location in 
Parks and Other Public Open Spaces. 

A paper on “Publi Buildings” was pr 


by Mr. Ernest F! 


sented 
After 


el skeleton build- 


York City 


roduction 
construction rather th: 


architecture, ind 
recent 


bids 


irchitectural 


introduction of in France 


fair to be accom complementary 


made some 





remarks on the height and location of public 
suildings. 
He asked whether we were kely in tt coun 


try to use low st 





ires for 


buildings or 











uut-Herod Herod by making our public buildings 
even taller than our business structures He 
thought the latter was likely, and predicted that 
Within 25 years American cities would be run- 
mng up publi iilding 2,000 ft n t 
He brought in here his suggestions, previously 
made Oo a mitation on the 
height of buildings occupying a 
space Je ground are it with 
no limit of the tower portion of 
he buildings 

As regards sites for publ lildings sug 
gested that we might in th yuntry well f 

mw the example of Eur in tie n clearing 
slum areas for « epla yurposes and n 
uti 1 por n o is sites of public 





in old busines enter, they ld it little to the 
taxable value o the district and destroy old 
indmarks By going a little to one side of bus 

ness centers, land ¢ ild e secured at low cost 
ind the va of the whole district be materiall 

nereased by the erection of pubii lildings 





\ir 


paper on “The 


Parks and Other Public Open Spaces He called 
ittention to the large sums of money often ex 
ff lands for publ 

ontinual pressut 
pub Lut 10rities to 
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In essentially park areas, whose 


original justi- 


fication was their sylvan landscape effect, build- 
ings are generally an intrusion There may be 
cases, however, where a portion of park land is 
naturally separated from the remainder or per- 
haps surrounded by buildings in such a way as 
to make it advisable to use these special areas 
as sites for public buildings 


Mr. Thomas Mawson, of the University of Li\ 


erpool, england, took exception to a statement 
Mr. Day that architectural objects are out of 
harmony with rural landscapes. Mr. Mawson 


thought that instead architectural objects give a 


poetic and romantic touch to parks 

Mr. F. L. Olmsted remarked that a park now 
without a public building, which would be better 
if it had one, was faulty in its original design 


Where architectural features mar parks and open 
spaces, this is usually due to haphazard 
of the 
times to 


location 


buildings or a vacillating policy. Some- 





re-design a park is necessary on ac- 
mistake: in 


because of changed c¢ 


count Of an original laying it out or 


mditions. The Museum of 


Natural History did not invade Central Park, 
New York, but instead a piece of land not suited 
to the general purposes of Central Park and 
partly separated from it was completely cut off 
and dedicated to a new purpos¢ 

In planning new tracts or additions to cities, 


make 
use to 


advisable to for future 
public use, final 
Some of 


public 


it is reservations 


depend upon circum- 


stances. 


these areas may finally be oc- 


cupied by yuildings. 


A member from Baltimore remarked that boule- 


vards in open spaces in that city would have 
saved a large part of the fire loss which took 
place at the time of the great conflagration 
there He also said that using small open 
spaces for buildings was generally an example 


of trying to get something for nothing 


Buildings in Relation to Street and Site. 


This subject was introduced by Mr. Lawrenc: 
Veiller, of the National Housing Association, New 
York City. As an illustration of the fact that 
city planning is not a full solution to the hous- 
ing problem, he said that Washington is one of 
the best planned cities in the world and has 
some of the worst slums. City planning has 
three important relations to housing: (1) regu 


lations of heights of buildings; 
ind (3) width of alleys. 

Mr. Veiller presented largely 
the viewpoint of the of the so-called 
working classes, with particular relation to 
lations of but 


aside, 


(2) depths of lots, 


his subject from 
housing 
popu- 
foreign and small earning 
All 
ing only the 


tions of 


origin 
capacity. and 


financial 


sentimentalities 
known 


yview- 


habits and limita 


these classes, the best means of housing 


them is to limit lot depths to 25 ft. and build 
rows of houses occupying the full depth of the 
lots. Such houses would be only two rooms deep, 
and thus every room would have light and air. 
Where great masses of people must be housed, 
back yards and play places have generally been 
1 failure. Where land is reserved for front or 
rear yards it soon becomes bare ground and is 
littered with rubbish. It is, therefore, useless 


to provide more space than what is required for 
light elatively 


there is'a remarkably strong opposi 


and air. Even in small towns 


tion to an 





limitations put upon the utilization of land for 
building purposes. 

It should be clearly understood that the 25-ft 
solidly-built-up lot is designed only for unskilled 
laborers with limited means and desires. Thi 


iuthor suggested more liberal provision for othe 


classes of laborers, such as lots of 50 ft. and 
125 ft. in depth. He remarked that to get 
the and block 
be a revolutionary step in city planning in Amer 
the i 
nently practical one worthy of consideration. 
The Mr. Veiller as 
both a has for 


evil 


away 


from uniform street plans would 


ica, but submitted proposition as an emi- 
alley 
blessing and a 


was characterized by 


curse It value 


and air but is generally an 


a dumping ground for all sorts 


light 


purposes, 
through becoming 
of cast-off material, besides harboring serious 
nuisances. 


distinct evil. 


In a number of cities alleys are not a 
Where they exist they should be 





paved, lighted and cleaned by the city, receiving 
the same treatment and care as streets. 

As to the regulation of heights of buildings, 
the author remarked that hotels and some offic« 
build'ngs must be high in practically all cities of 

ny size, but that outside of New York City 
ther is ifficient room to render tall buildings 
for general Se unnecessary. The first thing to 
be done is to get streets right as to widths, and 
then to make the suuildings conform to the 
widths of the sti s. Outside of New York and 
Boston there is no reason why building heights 


should not mited to the widths of the streets 


As a rule, a height of six stories should not be 
exceeded except in selected areas. 
Mr. Raymond Unwin, of London, England, 


iuthor of “Town Planning in Practice,” said that 


he believed that city planning could be made to 
do more for housing than Mr. Veiller thinks. In 
densely populated England a space of 15 ft. is 


line, or 30 ft. 
and the height of 
limited to three Mr. Unwin 
Mr. Veiller’s ideas as to the 
idvisability of providing garden for la- 
borers. He urged that alleys 


prevented inst 


required at the rear of each house 


} 


In all 


the 


between rear house lines, 


house is stories 
also took issue with 
Spaces 


abuses in 
permitted. He 


sanitary 


should be ad of 


thought that the block dwelling so common in 
the United States, and which is sometimes dis- 
placing the single dwelling in England, is very 


Some of the population should be car- 
the suburbs, as in the garden cities and 
British Town Planning Act, 


controlling all these 


harmful. 
ried 


garden suburbs. The 


into 
he remarked, provides for 
matters, 

Mr. Unwin also stated that streets are the most 
form of open 
for the Building 
but slightly increases 
ind grounds com- 
times the lot 
additional 


expensive and disagreeable 
that 
fewer 


the 


spaces 


can provided people. 


houses to the acre 
house 
that 
for 


rental value of the 


Estimates show three 


area can be provided only 25%% 
rental 


Mr. 


charge. 


Thomas Adams, of London, said that the 


people of England are not docile, but that those 
ff this country are. The English people refuse 
to be shut off from nature. He suggested that 
Mr. Veiller read the British Town Planning Act 
and learn that planning and housing are inti- 
mately related. The growth of cities must be 
directed into the suburbs. The alternative is 


not between ownership and tenantry. He had 


found by inquiry that land outside of cities is as 


cheap in the United States as in England. 


In closing the discussion, Mr. Veiller mentioned 
sume f the obstacles he had encountered during 
his fifteen years’ work in attempting to bring 
thou wousing reform in American cities and to 
Secure needed housing legislation in American 
States. So far as the population to be housed 
is coneerned, we have to deal here with people 
from every country on the globe, which is very 
different from dealing with the homogeneous 
population of English cities. As an illustration 
if the difliculties encountered in securing legisla- 
tion which will interfere with the personal liber- 
ties of the American citizen, Mr. Veiller said that 
for some weeks an attempt, thus far unsuccess- 


ful, has been under way to get an act through the 


Pennsylvania Legislature requiring that there 
should be one water faucet in every Philadelphia 
tenement; also, that while the Health Depart- 


ment of Philadelphia has the right to enter tene- 
for has no right to 


purpose, 


ments sanitary inspection it 


enter private for that 


houses 


Taxes, Assessments and Condemnation. 


The session devoted to this subject was pre- 
sided over by Mr. Lawson Purdy, President of 
the Department of Taxes and Assessments, New 


York City. Mr. Purdy made introductory 
remarks under the general title ‘How to Pay the 


some 


City Planning Bill.””. He alluded to needed re- 
forms in condemnation proceedings which would 


effect material economies. . He also advocated the 
adoption of the excess condemnation principle 
and practice for American cities; an extension 


of assessments for betterments, and the taxation 


of land according to its value for improvement 
purposes. 
Prof. Frank J. Goodnow, of, Columbia Univer- 


sity, remarked that in this country we rely too 
much upon private initiative in matters pertain 
ing to city improvements. Thus, the law gener 
ally says that street improvements which are to 
be paid for by assessment for benefits shall not be 
instituted except on petition by the owners. The 
transportation of pri- 
hands, 


passengers and gocds is in 
therefore, governed by the de- 
instead of service. German cities 
control intra-mural transportation in the interest 
of the community, and in addition they have th 
co-operation of State in the control of inter 
State railways to the same end. As a rule, Amer- 
ican cities do nothing to discourage intensive de 
velopment of city They have never yet 
attempted to control the distribution of industry 


vate und, 


sire for profit 


the 


areas. 


and population. Taxation must be considered 
from the point of view of its effect upon socia 
conditions Personal property, land and im 
provements should not be taxed at the same 


rate. 


Water-Front and Harbor Improvements. 


An evening was devoted to 


accounts of harbor 


and water-front improvements, accomplished or 
projected, at New York, Philadelphia, Baltimore, 
Los Angeles, Portland, Ore., St. Paul, and Tor 
onto, This session was presided over by Mr 
George E. Hooker, Secretary of the Chicago City 
Club, who remarked that the chief problem of 


Water as well as rail transportation is that of ter- 
minals. Mr. Calvin W. 


of Docks, 


Tomkins, Commissioner 


New York City, 


Save some account of 
harbor and water-front development at New 
York, and outlined his plan for eliminating the 
New York Central railway tracks on 11th Ave 


by means of an elevated railway with spur tracks 
giving other railway from their car 
floats and still other spur tracks leading to fac- 
tories On the land side of the railway. (See Eng 
News, April 13, 1911, p. 447.) This plan 
release the water from car-float 
and make it for steamships. 
Mr. Joseph Hasskarl, M. Am. Soc. C. E., 
tor of the Department of Wharves, 
Ferries, Philadelphia, described 
carried out or 


lines access 


would 


front storage 


available 
Direc- 
Docks and 
improvements 
projected under his direction. The 
City of Philadelphia now owns 13 piers and pro- 
poses to provide large additional pier facilities 
Congress has authorized the deep-water improve- 
ment of the Delaware but the city and 
State must dredge from the deep-water channel 
to the docks. The city has installed a dredging 
plant for this purpose. 

Mr. Lackey, Harbor Engineer of Bal- 
timore, said that the government has completed 
a channel! 600 ft. wide with 35 ft. depth in Chesa- 
peake Bay to the city harbor, and the city is 
carrying Water to the docks. Since the 
great fire the city has spent $6,000,000 for piers 
and other water-terminal facilities. The Legisla- 
ture has given authority for the expenditure of 
an additional $5,000,000 for water-terminal im- 
A water-front marginal street over 


River, 


Oscar F 


deep 


provements. 
100 ft. 


wide is to be provided, probably with 
freight tracks. 
In concluding the session, Mr. Hooker, the 


Chairman, remarked that 
mercial interests of 
should be linked by 
those fronts, 


the industrial and com- 
cities having water fronts 
a connecting railway along 
and that both the railways and the 
water fronts should be owned by the city. 


Street Widths and Their Subdivision. 


Mr. Nelson P. Lewis, M. Am. Soc. C. E., Chief 
Engineer of the Board of Estimate and Appor- 
tionment, New York City, and Chairman of the 
Conference Committee on Street Planning, intro- 
duced the above-named topic by remarking that 
readjustments of widths of old streets is some- 
times possible and necessary, and may be effected 


Dy narrowing sidewalks and removing sidewalk 
obstructions, as has already been done on Sth 


Ave., New York City, and as is now under way 
or proposed for several other overcrowded thor- 
oughfares. 

The first paper presented at this session was 
by Mr. Charles Mulford Robinson, Civic Adviser, 
Rochester, N. Y. The paper was entitled “Nar- 
rowing of Residence Streets as Affecting 
Tenant and ” and was summarized from 


Minor 
Owners, 



































e chapters of a forthcoming book on “The hut » city int \ 1s \ 
Width and Arrangement of Streets,” by Mr. Rob- street rit Oheear 
on, Which is to be issued by the Book Depart good this deficiency wer ' : 
ent of Engineering News. wh Manhattan ¥ . 
residence — streets Mr. Robinson — re- “The Sub-Surfac ‘ re “ 5 i 1 iy 
ire more numerous than those of any 1 paper by Mr. Geo. S. W M \ 
her class. <A rigid adherence to standard street CC. Be. Chie Engineer, Bure \ . S t 
vidths, regardless of the character of the street delphia. Sinee 1802, 1 uve ! t ; \ 
= t \ 
nd their oce Ipants, plac Ss unnecessary burdens eneath the Philade iia : eare) { 
itting property m account of the heavy to th ‘ shen, 4 ’ 
) of Improving le street surtfa ind } t 2 S ‘ pip nd : 7 
waker might have added because of th inne gl i tr I ! l ed | ; 
iry cost of the land itself This discourages for which a iit has no rod tr Business Session 
velopment. Narrower streets would divert traffic hoard of city flicials created for hat ats I 1 contiy ere 
» Streets betler designed to carry it, and would Re rds of He} ind . et : I ‘ 
hus diminish the up-keep and lengthen the lif kep Che permit fees mot ; aia 
the pavements of the minor streets Where of drafting, clerical and inspectir ' I ‘ ‘ WO 
le streets are needed for through traff in resi I 
lence districts, the cost and excessive needs of The Principles ot a Uniform City Planning Vf) | Ba I>, \ 
cal traffic might be placed upon the town as a Code. ! of th nitt nd M | Ss 
hol Considerations of this character are par The final ssion was de ted { top vy Cong 9 Boston, M me 
ilarly important where the number of houses Was presided over by Mr. Walter L. Fisher, 8 \ 0 \ lopted ther £ 
» the icre is limited, as is now cing done in retary the Interior Department, W gt t i ‘ 7 ttee t isk th edeT 2 
gland D.C. The ibject was Introduced by Mr. A. W nd t rio State g rn 
Mr. John Nolen, Landscape Architect, Cam- Crawford, Assistant ‘ity Solicito Philad the subiect of ty plant in 4 United Si 
ridge, Mass., submitted a paper on “Standard phea, who stated that the Hartford Commissior Ynother re ion 1l00Ks 1 rd 
ed Street Widths.” His basis for standardiza- n C nning affords a preced \ nit 1aNEs ning { 
on is the required unit width for a line of vehi well be followed elsewher especially as it do th foreig ! n 
es in the roadway and a line of pedestrians on het create a new administra ‘ 1 t sur} rd 1 
sidewalk He gave standard street widths the powers of already existing city officials ng ment 1 nging 
lopted in Washington, D. C., and a number of Although the subject given on the program 
German cities, and suggested a tentative stand called for a planning code, Mr. Cray ! ted eee 
1 for American cities in general to be adapted that, in order to let each proposed grant f id rH : Oo if IMMON D 
ording to local circumstances. Mr. Nolen’s tional power to cities stand or fall (in the ourts) PB 
per is printed in full elsewhere in this issue by itself it had been thought best to subn ‘ : ‘ : ' ah 1 o 
In discussing the paper just outlined, Mr. B. A series of city planning acts, each dealing with ane ; 
laldeman, Engineer in Charge of City Planning, separate subjects. Accordingly, one l a ' 
ireau of Surveys phia, said that scien- panying the paper (which was to a degree a rt : ' : , 
f study of each street problem is more import- tee on Legal and Adminis s go 
nt than any rules. It is always necessary to do 1 permit cities to plot n 
ore or less replanning. The most essential con- treas and to reserve portions for publ pur : S 
der on is a r regurd for the needs of the poses withou detining the ise to which thes MOUBLE-TRACKING A GRA I rion oO 
ty, which should dominate private interests reservations should e devoted Anothet1 the Pennsviva Line Ind viy * 
‘he control of street planning should be vested would authoriz Cities to plac i mit on th rovement ‘ ‘ f 1 y t P 
nh a Strong administrative body heights uuildings in sp fied portions of r I ' t 
Two important considerations are standard unit city Still other acts contemplated would pi 2 3 I 1 ) ( 
lths and the provision of an elast street vide, among other things, f exces ondem} : y 
nee there is no Likelihood of legislation fixing tion ; je g : a 
e width of vehicles, the of a unit In discussing the topic for this s n ro p i 
ehicle width of 9 ft. won be wise! Ernst Freund, the University of Ch go La é tw t i 
ian SS ft An allowance of 2 ft. as a pedestrian School, recorded an objection to excess condemna- Lou 
nit might } assumed. <A planting space of 4 tion, either as a means of making profit for a cits Prior to the 1 
for narrow and S&S ft. for wide streets might or of restricting the character of lildings adi re the é ym R mo 1 » Ind 
so be assumed. cent to city improvements He preferred an as x les) : srac! : ‘ , v 
The elastic street would combine nt econ sessment of benefits for raising the cost of im ath “ee ; ; ’ ' , 
my with the possibility of a futu re in provements, and he also preferred to condemn ps pee 17.6 : i : 
pacity. It might begin with a widih of two easements for restrictions on the use to be put to a2 oa : 4 
ehicle units for a roadway, or 18 ft., with 6 ft adjacent property He did not believe in cities nection with t e . © i ed te 
r each sidewalk, or a total width of 30 ft. The controlling the action of individuals as to th maximum grade from 1.1 » 0.7 I 
nderstanding, of course, is that streets under the character of improvements made by them He hanging é rad 21.3 mile it Ww 
istic plan would be widened as traffic increased, thought that a city planning commission should on ted 
ut that meanwhile abutting property owners not be forced on a city, and that the powers operat ; t ‘ 
vould have the reserve space virtually added to such commissions should be advisory; also, that aa es . a : : 
heir front lawns. In conclusion, Mr. Haldeman city planning commissions should have the au- erie fake 
id that skill, courage and power are more im- thority to employ experts from outside their own irve ad ao 1° curve ts i 1 
rtant than rules when dealing with street prob- city. some 121° o arvature 1 880 f Hata \ 
ems, Mr. Frank B. Williams, of Hartford, Conn nd ( r po } t rad 1 


A paper on “The Street Surface’ was next pre- New York City, questioned whether in the forma in entirely new double t } ed 





ented by Mr. Geo. W. Tillson, M. Am. Soc. Cy Biss ion of city plan commissions the ai hould be ee ed, and whé t} : ( ted 

ww Consulting Engineer of the Borough of to make a commission of experts or in _—— . ee Se ee , 
srooklyn, New York City, but until recently part, He said that as a rule men available for hy in . ie 1 it ala . ; 
hief Engineer of the Bureau of Highways, Bor- service on city planning commissions lid not AR ' a ail 1 


igh of Manhattan The greater part of Mr. find the time to give unpaid expert services t nie ee 1 it wndlasercath ; 


fillson’s paper consisted of a discussion of the the city, while in the smaller cities it was not t of five ghw ner re 
irious classes of city pavements. In his prefa- ilways possible to find experts in the various way at ¢ é I i 
ry remarks, Mr. Tillson suggested a Classifica- lines Mr. Willams also was of the pinion through C i 

n of streets into wholesale, retail and residen- that it may be possible to do much g 1 ; lepressed 


with the idea of apportioning relative widths planning or improvement work through t } 
f roadway and sidewalk and choosing the pave- cise of the health and police powers, especially as tan 12 st 
ent to suit various classes. Obviously, side regards the relief of congested districts ae ; i 


iks for wholesale streets could be narrower and Mr. F. L. Olmsted said that the matter of re trean Centreville, ( 








he roadways wider, relatively speaking, than striction n the development of ie land | ; ; 
1i0se of retail streets A roadway 42 ft. wide owners might be je © the 1 l-option prin 1 » (100) 
ight be allowed with two %-ft dewalks. The ciple, under which a certain percentage the I S70,.000 
vadway width is based on an allowance of 1514 property owners in a given district might agre é i 1 71.000 

on either side of the street for trucks being on restrictions which would then become app a t 
taded, and 15 ft. for clear roadway for traffic, it ble to the district as a whole a 


eing assumed that there would not be a contin- Mr. Thomas Adams remarked that the British the Niort iy . @ £9 730) ¢ 
‘us line of trucks under processes of loading Town Planning Act had for the first time intro 106.000 - i . ' . ed a 17) 
n each side of the street. duced into legislation the word “amenity” in ad 


In the course of his paper, Mr. Tillson remarked dition to health as an object to be attained Railroad 
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id connected by insulated wire 


Measuring the Flow of Water in Large 














. e * to the outside air By attaching 

Pipe Lines.* or more dry celis and a counting 

By R. M i of the meter are recorded This 

yw tubs length can 

About ré r oO became nece iry to accu line, as 1 

rately ea the quantity of wate owing in ° the ise of wood pipe, consisis 
large pipe ‘ ipplying the Minnequa Works of the ying a 6-in. flanged tee which i 
Colorado Fuel & Iron Co it Pueblo lo. Two of these ra 6-in. hol On this is placed 
pip I ondu 1e water from certair eiving res above this a chamber or nipple 
rvo ibou t. higher thar ie work and five flanges at top and bottom The 
n therefr« 1 form part of the g y system o top is closed with a cover, which carries a stuffing box 
up he writer’s paper nd g ove gland ) having been placed 
0 ~ 1 to th yn t mie nse xd into the chi er 
Socie of 48 the othe piece bolted on and gland packed. Then 
of 28 in nside diameter, both of the wood stave, banded the 6-in. valve opened and the meter pushed down 
ty pe A third 28 ‘ ne (also wood stave) leads through the disk opening or the valve to the required 





qua a f positio It is, of course, necessary that the device be 

the work A these line ire of proper « er to pass the valve disk. 

ipipe 1 » the general distributir 1 The gland box keep the hollow tube in 
plant, and can be used singly or in combination as d 
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ired here ynsiderable fluctuation in pre and ne 
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Fig. 1. Meter Inserted in Wood Stave Pipe. 


Pia: 2. 



























































n the amount of use, gove ed te irge extent bv th ae 
: 1 vertical positio nd the tube must have sufficient stiff- 
operations of a pum 2g i 1 x b t furnace ; 
ness to retain, a nately that position. 
Upon first taking up the oblem there appe 1 to . 5 : : : E de Z 
: ca Sah : With ich a de curve and coefficient of 
V oO of measurins ow 
f ' 1) I \ me a tally determined for the 
Vater 1 larg pe ‘ > B nea ) t 1 . 
ind ¢ » ‘ par (in a verti plane only) 1d the results 
< i net a) y ‘ ) t | 1 
of flow obtained ar o th extent approximate. Some 
or pitometer a it . 
A itometer appara va va u t w d experiments made with a 2S8-in. pipe line at differe 
: rates of flow, where the discharge passed over a carefully 
ided tha expert | Is o would resu ( itis- 
f ory It w 1 also th é st oO ! 
ind operatio o meter ( 1 pipe 1 2 
was greater t the qd ed would justify. \ 
thorough investigation of known ind accessible 
methods failed to d oO iny cheay ind imp 00 
proof T u or he I rpose 
nser DI of $ I o urrent mete 
i ope! ) ‘ milar manne 
o the yitom r and re t t r s by a 
elect conta yint w ou » be eis € 
The onstru ‘ of r¢ ul on er ¥ é usted to a 
well-known maker o Irrent meter ind he produced 
a de vh i i ( 1 modification 
Ww u nto u ] ) oO i mete ‘ 
irried on a vertica yindle with vot below and a 
guide bear iboy T Iu r bearing are 
wit 1 closed cu h d mie By me s of 
worm-xe lriv lial | ur platinum po 
made to mtact witl 1 tone ila 1 yn 
of a paper read at a meeting of the Wester 
so E ») on May 17, and published 
by on of tl Society In a letter accompanying 
the paper th following statement a 
o the origi I 
‘This device ha en p my three 
years’ resi blo) from experimental stage, 
to make, a thoroughly practical machine Be- 
sides my have been several parties engaged ir 
perfecting this machine, but all have been in the ser bee . VAs A as 
vice of the Colorado Fuel & Iron Co.. and I do not think ig: 3- Striker and Pin Wheel Arrangement for 
iny one person could claim the whole of t design, or Operating the Counter. 
ufficient to entitle him to patent For this and other 
r ons I ¢ n s } ( soy ; } 
reasons I am anxious to } a full description and il constructed weir owed a variation between w mea 
ustration published at the engineering profession may 
receive the benefit of the free use of this devit leter measurements Of o% (more or tess) 
firm of W. & LL. E. Gurley, Troy, N. Y., has velo obtained on a 48-in. wood 
factured two of these instruments for me; and J fr ¥ of flow 
; * mie < differe € yt OV 
Lallie, an instrument maker of Denver, and 1 ih a 
employ, are also familiar wi the general yl i y € ime coefficient, but we are no 
machine.”’ ible to heck s yet agains \ m irement ( 
+Chief Engineer, Colorado Fuel & Iron Co Pueblo flow 
Colo. rv ; 
tEngineering News, April 1907; ‘“‘Journal of the The meter registers the central velocity in the pipe 
Western Society of | neer August, 1907 and the coe ¢ of mean velocity taken as 0.809 to 








O.91, as determined by a number of. tests. In other 
words, if mean velocity = Vm and central velocity \ 
i Vin 
in a wood stave pipe in clean condition: —~— 0.89 to 
Ve 

O91. 

mt : : R 

The equation of this meter is V 2.32 Or 


letermined between practical limits of velocity, as shown 
in | 2. 





unavailable for con 
difficulty of 


In practice this device proved 


tinuous records owing to the maintaining 


electric contacts, running down of batteries, and certain 
electrolytic action or corrosion which destroyed 
working parts in steady service. 

A mechanical meter therefore was constructed, u 





spindle 
upwards 


the and 
rod 


attached to a 


Same 


extending 


style cups oupled to a light bra 


centrally through a hollow tu! 


box with a cover. The 


intended to be 


closed cover co 


tained a plate glass window, bolted on to 











alt 


> 
scona 


z 
Se 


per 


in 
volutions 





RATING CURVES OF PIPE METERS. 


the 


box and made air or water tight by means of a 
proper gasket. The central rod carries a striker at 
upper end and is centered in a bearing, the lower end 








steel 


the 
e to suc 


on a 
The striker is ma 
ten-point pin-wheel 
dial counter such as is 


manner 


pivot as in ordinary cur 





essively engas 
geared to an ordinary six 
straight 


of the 


used in 
revolutions 


reading meter 


the meter 


are regis 


terel positively as long as the water mover wit 
enough velocity to move the cups 
If the total revolutions are read daily, by using th 


equation of th 





meter and the proper coeffici 











velocity, the daily discharge (in feet or gallons) 
re y deduced. 

Careful tests on our own rating station show that unde 
low velocity too much water passed this meter withou 
he registered, due to the friction of the parts E 
forts were, therefore, made to improve the mechan 


onstruction and reduce the frie 
A ball-bearing 


a mechanical 





ion coefficient 
then designed, 
and 4) wh 
ker and t 
counter. In 

a light bra 
hed to the upper or mova 

latter is of a form to 


meter wa contain 


device (as shown in Figs. 3 


} 


prevents jamming or locki vetween the str 


ten pins on the dri wheel of the 
levice the 
rod which 


half of a 


arried at the 
tably att 


aring The 


top of 
adju 
ball be 


easily removed from its seat An upper liner or sid 
thrust ball bearing (not shown) can be used, but it ha 
not proved necessary in practice. The lower end of 





brass rod passe i ball bearing at the bottom 
the hollow tube similar to a bicycle pedal, but the r 
fits loosely so that it may turn the balls or slip in th 


This 


ssure of the 


ditions takes 
water on the met 
ups. The latter are hed to the bra 
through the end of the hollow tul 
and locking nuts, is suff 
operation the weight of euy 


hole as co warrant bearing up th 


st due to the pre 





removably atta 


rod which extends 


washers given 
the 
carried on 


and by suitable 





cient end play. In 
nut rod, 
all bearing, and as 


the 


striker, etc., is 
made 
small 


bronze the whole can_ be 


only a few ounce friction is very 


weigh 


Fig. 2 shows the curve and equation of two of th 
meter Figs. 38 and 4 show the details of econstructic 
is found most practical. It is evident of course that 
train of gears would accomplish the purygose of tr 


believ 


atl iker al 


the meter wheel, but & is 
using 


the turns of 


friction is 


cording 


that less the 


produ ed by 
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1 wheel (Fig 


continuous act on a eee m1 a as sick: Sine Standardized Street Widths. * ma oe 
















































































































parts special device maximum width 
shown in detail is used, in which there is no friction By JOHN NOLEN.}+ It is not tl irpo f t ) to 0 f y 
except at the moment of contact of striker and pin, when If we are to remedy 1@ municipal e width required for a oO ‘ ‘ ) t y 
he momentum of the parts is utilized. The box being we now suffer hain ated Shes tack. t- aeealan ealea-cedueael-a : cbse 
iir and water tight can be pumped up with an automobile citi re absolute nece ; o and it irdization of er vid I irpo ! 
yup Whenever necessary, which keeps out grit or mud theles permaner progress in « 1 e t idvant 1 ne i wh 
nd facilitates reading the dials A blow-off cock enables result usually from spectacular s rdizatior i te 1 t ¢ } 
liment to be blown out The box is made of aluminum, transformation of our cities. nor Tas a be ye : ' . : 
nd the other parts being very light, the meter is easil grains proposal ahvunee iaaw nenws j sacs aa ; a 
— by one person. All bearings can be kept oiled from a ent but open-minded and sci ie atuhe« nite t wid a “2 ad 7 
ired ; uch problems as are represented by the title of this ot many of the best practitioner ifficient u 
In case the balls, or any parts, wear or corrode, or the paper, followed by & Close coordination of one -aubi of vehicl \ Scere kde 2 wi 
water i hut out of the line, the meter can be taken out with another in a comprehensive plan, thus recognizing of vehicle but also tl i i 
d, if desired, rerated at a rating station and _ the the tntte of | alte andthe ke swalatinw: af os zed b ea ‘ ; 
new equation determined in a few hour The same de parts ty planner will hay lefinit may : ‘ 
vice can be used on an iron pipe of any sort by attach it would not be aifficuli ata arta work with Thes alginate’ 
- convinced—if such there be—of the importance of exceptions should be disco i 
fubber Gaskets treet widths more intelligently and discriminat tax, which would increase ver 
At the present time an average of 20 to 40% of certain dime 
the total area of cities is devoted to streets, rising in the In addition to the space required f ve 
case of Washington, D. C., t nee mu be mad ym? os § 
light variation in the width Ass I lou rack W t ‘ yr 
ome in é rf ipor method u t allow j 
what an ex s of 2 n t 20 ft 
of ed r of P id 2) V method } j : wed 
ost of i l V $6 or determ ge t vid of lewalk I " 
the ick Oo ntelligent and omary o make ft lewalk so f i t 
even graver aspects—consider ) ! roadw I ym ‘ ) ‘ 
in the width really necessary ea sidewall ‘ vid y 
ilready involves! It involves others on¢ lird t N ( i I 1 
enormous sums of money for uppears to 1 ( t t ost i 
rectly, of much greater sums method ioWever ur bit \ ' 
amount, as the penalty for ince would | 1 yund, be oO i 
to our too timid minds y walks does not ‘ rily rea id 
The evils of the present system of fixing street width the amount of traffic on the roadway However, t 
are acute They demand prompt but careful examina istom of making the dewalk one-third the widt 
tion and correction the USE oO i ) 1 iirly i i I ¢ 
existing difficultic r ( reet wid ind ol e subd oO 1 100-ft. bu 
what are the remedie idents of this subject re way and 20-ft lewalk Fix 
are of the opinion that the evils are due, in part at least, the e of pedestrians at 2 ft t 
to a standardization of street widths: to the fact tha plication of the principle » pedestriar 1 
city councils or other municipal authorities have hereto too acaden t illows, « 1 street 1 to wid 
=o oO 1(> ft for te s of lest , . . 
uch %O-ft. sidew I rope wid lewall t 
method oO detern nz } wid 1 a Y € 1 
ee trol of encroa p ; a ’ 
I it more attentio t t v iv t é é ved 
(3) The i i 1 of t ( t iccord 
> o the traff re 1 1 r ( 
Is there not danger of rea far. or of reacting in fur ons that t ré » se , ourse +} 
the wrong direction The or a ndamental requirements o mpt to ndard 
irdization of street widths is not likely to ree widths Euro ( ¢ nad 
the abandonment of all standards, but in classificatio Here are the figures fo me of ‘ 
of more intelligent standards 
It would seem that street widths could be satisfac- sion made five d 3 
torily standardized because the facts upon which such * 
widths rest are capable of definite classification and, sh 
furthermore becaus¢ ay practicable to collect scien- Ri) 
tific data concerning these facts and from this data to 60 
reason to 1 conclusior with a siderab lezre 1) to 50 
c of confidence While e fact numer and 1 40 f I 3 lard 
Fig. 4. Ball-Bearing Meter of the Current Meter ....... tney are not more so than tho ail i 1 it ‘ 
Type for Measuring the Flow of Water in Large y this: cotihine Gb miataur cn a of the other ope Lild Act of 1894 
Pipe. itions that have been so succes y standardized in th which put the ave widt! Stree the 
industrial world in recent years. terest’ at 40 ft rr 20 ft. f 1 Ut nter of the 
a tee or other connection large enough for a 6-in. What are the cts which should determine street roadway to the near¢ external wall; and yu 
ilve opening and a stuffing box connection similar to widths? They are (1) the width required for ‘‘a line of ould not require treater width than 60 
hat shown. The meter can be built for about $100, and vehicles,” thus fixing roadway units; (2) the wid Th tandi sificatio Ge es 0 
e necessary fittings to attach to a wood stave pipe required for i line of pedestrians,’ thus fixing 1 econd é t Ay } 
will cost about $50 more In a cold climate some sort walk units: (3) e classification of th 3 of a city follow 
f protection for the meters will be necessary, such as a according to the traft equirements put upo em. 0 M thorought 85 to 118 
mall brick house heated by some means in very severe the other functions that they are to rve: and (4) Secondary thorou “to 80 
veather. The house will cost about $300, making the total estimate of the present and future traffic of th tre< Local streets . orto Ae 
nutfit cost S600 for two meters In case a permanent of ny give s width required to me 4 Prussia e 1875 t iraw 
1utomati record is desired, an electric recording device traffic, and then th standardization of that widt to mee the req é t BCI fixe yllow 
be attached in a similar manner to those furnished (1) It is not yet possible to fix w entifi 1 l dit or the \ t ] 
yy several well-known manufacturers. racy the width required for a 1 of ve les, partly t ilteratio f old « 
as nteresting to that the mean velocity in anion the an “104 actual average width of preser hacen: ‘Vuasemats on ft 5 
wood stave pipe here shown to be 90% of central day vel s is inadequate, and partly because that width = - iar ee ae he 
velocity, while reference to the Proceedings (17) of the is iu ow proce f change. due m y to the it 0 ‘ , » Uy 
American Water Works Association* shows that in largs reasing siz 1 use of e motor truck erthel The width o tiff \ \ 
ast-ito this coefficient ranges from 80% to 897% the conclusions on this point are already fairly definite. greatly. There a1 few t e adopted 
The differ ‘ I esented y about one foo O ] the ! ) I ( ? i 
—-—-———-_— > »-_--- ’ ; oe : 
set of investigators holds that 9 ft. or thereabouts should requ ‘ 
A STEAMER EQUIPPED WITH CONVEYORS for dis nl (cen wid required for a line of vehi \ wtor ) 
1arging coal and ore cargo is being built by Doxford They base the : on upon the fa rat some moto Ma ceinticitatia 7 100 ft 
& Co., of Sunderland, England. The vessel will be 300 ive k bodies to-day have a width of 8 ft. and that th Secondary thoroughfare 120 ae 
t. long, with capacity for 3,750 tons of cargo. Under tendency of facture to it ise the width Loca treets . . rte a 
| the holds will be slow-speed conveyors, consisting 0 euck : ein te oa i bing into The Gern t lard . to 
pressed steel plates attached to wire ropes which pa ount average skill in driv . would require abou isona 1 I 
ver 4-ft. driving sheaves. The discharging end can another foot for each line of vehicles, mak the tote W ston nd the i : ad 
© given any desired inclination. The capacity of the width 9 ft. Other investigators find that to-day very more oF 1 range within « fication. as a 
onveyors is from 500 to 800 tons per hour. The cost of few vehicles, even large motor truck measure more fixing the width i i t . ' figure It 
lischarging (including the operation of the driving en- han 6% or 7 ft. in width, and that nditions of con ought to be pract f ost o tre i 
rine) is estimated at % ct per ton. A lake steamer struction or laws are likely to place a 1 upon ad city either . ma thorou re orn 
iving belt conveyors for discharging its cargo of broken vantageous width close to 7 f This view has the su fare or local — nd to a » to them one of 
one was described in our issue of Jan. 19, 1905, and port of some of the vehicle companies who hold, in the ndard widt lovted for t rr ve sifica 
: there are on the Great Lakes two or three steame! tte est of the manufacturer and user of trucks, as we tio 
ee eee ee *A\ paper read before the Third National Conference on = , — +f . t id future traff equire 


*Edw. S. Cole, ‘‘The Pitometer and Water Works City Planning, Philadelphia, May 17, 1911 ees ' ‘ It doe not seem wise 
.) Losses,”’ page 136. ;Landscape Architect, Cambridge, Mas of the stree xf any give : It « n m Vv 


























































1 \ \ 1 traffic expected with disinfection when necessar ; 
‘ ¢ i 1 I t 1 ovid t, pe i} would Oy ng works for é Rive 
‘ ‘ y Tu y - 
fo : ee ¢ lk tw idy ind be co 1915, at an est 1 cost of $1,162,000 
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jue to the coincidence of three explosions 
killed 19 persons The most severe ol 
persons were killed, was that at § 


b. 8, briefly noted in Eng. News of 


ttal number of elevator accident 





eight of these involved the fall 








ACCIDENTS 


he month o 





which together 


these n which 
mithville, Tex 
Feb. 16 





ymne of the a nts in which elevators fell resulted 
tal persous killed 1 elevator a lent 
é fts and 10 were caugh ind crushed t 
and)» =buildir Five lywhee (thre 
which were emery wheels) bur lurir mo 








4 


Personals. 





Commission of Baltimor 


the pressure ot other busine 





until recently Ci 


Mr. Rhinelander Waldo, Fire Commissioner of Ne 
rk City } been d e Commissione 
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\s r ) 1 ott y 
€ reside udy t Ber Zu 1 
ve ati oO hur n edu 1 ¢ 
ns itior This leave of abse ollows 15 co 
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